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WARD SMASHES TV ANTENNA 
INSTALLATION COSTS! 


fT COSTS ONLY 6c IN LABOR TO ASSEMBLE WARD’S SENSATIONAL MINUTE MAN ANTENNA 


(WP) CLEVELAND, OHIO 


The Chief Engineer of the Ward Products 
Corporation states that the new sensational 
Minute Man antennas are being made of 
PERMA-TUBE — a newly perfected non- 
corroding coated steel tubing, created espe- 
cially for Ward ky the Jones and Laughlin 
Steel Corp., Pittsburgh, Pa. Independent 
laboratory tests on over 30 metals com- 
monly used for antennas have proved 
PERMA-TUBE the best for all weather in- 
stallations. Aluminum is too weak and other 
types of coated steel corrodes. Ward is the 
only manufacturer using PERMA-TUBE 
in constructing antennas. See your Ward 
Distributor today. 


Dick Moss, television engineer, flicks up dipole 
in assembly operation of Ward Minute Man 
antennas, (Model TV-46). 


A few seconds later and Dick snaps the high 
rey dipole into position. It costs only 6c 
in labor to assemble this Ward Minute Man 
antenna, 


FLASH! 


WARD USES PERMA-TUBE IN CON- 
STRUCTING MINUTE MAN ANTENNAS. 
(WP) CLEVELAND, OHIO 


The Ward Products Corporation, a 
Division of the Gabriel Company, 
disclosed today their new Minute 
Man line of TV antennas. These 13 
antennas, ranging in list prices from 
$2.45 to $49.95 are completely pre- 


assembled. Where it formely took 
two installation men three-quarters 
of an hour (or approximately $7.50 in 
labor) to assemble the ordinary TV 
antenna, one man can assemble any 
Ward Minute Man antenna in a few 
minutes. This is the greatest techni- 
cal engineering improvement in the 
antenna field and the Ward engineers 
are to be congratulated on its 
achievement. They have spent many 
months in their laboratory perfecting 
the many ingenious construction fea- 
tures. See your Ward distributor 
today. 


GREATER INCOMES AND PROFITS REALIZED 
BY INSTALLING WARD ANTENNAS. 


(WP) NEW YORK, N. Y. 


‘Now you can make big money ona 
- standard installation fee. It has been 
reported that servicemen and re- 

tailers are realizing greater profits 

by installing Ward Minute Man 
Antennas. The quick 3 minute in- 
'stallation makes the big difference. 
'It means more installations per day 
and at greater returns. No con- 
sumer complaints have been reg- 
istered by big labor bills. See your 
Ward distributor today. 


See Your 
Ward Distributor 
Today 


INTRODUCING waro's new “MINUTE MAN” TY ANTENNAS 


TV-45 


Permatube 


TVRA-92 


© Completely Pre-Assembled 


© Constructed of Non-Corroding 


© Profitable to Install 


There are Ward Minute Man Antennas for every purpose and use from any distance from 


the transmitter. See your distributor today. 


I Will Train You at Home 
for Good Jobs 


in RADIO- 
TELEVISION 


one Ge Americas Fastest Growing Industry 


rn eens Offers You GOOD PAY--SUCCESS 


ses * Want a good pay job in the fast growing RADIO-TELE- 
VISION Industry? Want a money-making Radio-Television 
shop of your own? Here’s your opportunity I've trained 


I TRAINED 


You conduct many tests and experiments with equip 
ment built from materials I furnish. Some of the 


THESE MEN 


equipment from my Servicing Course and some from Lae eo Hg EL i ee etiaton. iE ‘ae vos 
j } i ; \e ~ 4h 4 Ste ' 
my Communications Course is shown below. Everything H N¢ vVAUUS BATE y 5 * ce “I am operating my 
I send is yours to keep proved train-at-home method makes learning easy. You learn ' own Radio Sales and 
; Radio-Television principles from illustrated lessons. You get ,« Service business. With 
practical experience building, testing, experimenting with i, hen a a aia 
MANY KITS OF PARTS I send. Allequipment yours to keep. tee Very profitable fu- 


ture.”” A. Patrick, Tampa, Fla 
MAKE EXTRA MONEY IN SPARE TIME NEI, Weng’ snore 

The day you enroll, I start sending SPECIAL BOOKLETS ping stone ee ew 
ho 1% our ake ¢& « ob * mor yee > undred to over $4,000 

that show you how to make $5, $10 a week or more EXTRA aiGeanumachadio En: 
MONEY fixing neighbors’ Radios in spare time while learning. gineer. Make extra 
From here, it’s a short step to your own shop or a good-pay money servicing Sig : 
Radio-Television servicing joh Or be a licensed Radio-Tele- °° A. Michaels, Trenton, Ga 


vision Operator or Technician. 


TELEVISION OFFERS BRIGHT FUTURE 
Today there are nearly 2700 Radio stations on the air—and 
within three years experts predict there will be over 1000 Tele- 
vision Stations. Then add developments in FM, Two-Way 
Radio, Police, Marine, Aviation and Microwave Relay Radio! 
Think what this means. New jobs, more jobs, good pay for 
qualified mer 


‘Before finishing 

e course, I earned about 

a $10 a week fixing Ra- 

a dios in spare time 
Recommend N.R.I." 

etruff, Miami, Florida 

My first job wa 

obtained for me_ by 

your Graduate Service 

Dept. Am now Chief 

Engineer, Police Ra- 


woe 


ah agin ng 
~ton, Hamilton, Ohio 


REA, Am tied in with two 
ee | relevision outfits, and 
; do warranty work for 
3 dealers. Use N.R.I 
texts often.’’— Robert 

Dohman, New Prague, Minn 


Four months after " 
enrolling for N.R.1 4 


Act now! Send for my FREE DOUBLE OFFER. Coupon entitles you to Course. was-able to oo**! 

actual lesson. “GETTING ACQUAINTED WITH RECEIVER SERVICING.” Service Radios: aves. -- 
It shows you that learning at home is aged $10-$15 a week 4 
easy, practical. You also get my 64- in spare time."—W - 
page book, “HOW TO BE A SUCCESS ff. Weyde, Brooklyn, N. Y 
IN RADIO-TELEVISION.” It tells ‘ 


“*N.R.I. helped me get 
position as Radio Me- 
chanic with United 


what my graduates are doing and earn- 
ting. Send coupon in envelope or paste 
on penny postal J. E. SMITH, Presi- 


dent, Dept. 9GX, National Radio Airlines Have Radio- 
Institute, Pioneer Home Study Radio ol telephone 2nd Class 
School, Washington 9, D. C License Lehman 


Hauger, Bruno, California. 


San 


MR. J. E. SMITH, President, Dept. 9GX 
National Radio Institute, Washington 9, D. C. 


Mail me Sample Lesson and 64-page book about How to Win 
Success in Radio-Television—both FREE. (No salesman, will 


WAVEMETER call. Please write plainly.) 
MULTITESTER Naiiemcen ft Ms, ae Least Age: 
AGOTOSS in eri  . Soces, «, Mr mee he 
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Play Safe! 


Use Reliable 


TELEVISION 
REPLACEMENTS 


Television requires the most du- 
rable, heat-and-moisture-resist- 
ant Components you can get. In 
capacitors, that means Sprague. 
You'll have no profitless call- 
backs with extra-dependable 
Sprague TV capacitors. 


J 
/ Only Telecapsare 
molded in heat- 
resistant Bakelite 
phenolic, oil-im- 
pregnated, and 
then solder-sealed 
—just like metal- 
encased oil-paper 

/ capacitors. No other manufacturer 
4 can make this claim! Ratings from 

600 to 10,000 volts. 


SPRAGUE 


ATOM and 
TWIST-LOK* 
DRY ELECTROLYTICS 


The most complete line of tele- 
vision electrolytics. Engineered 
especially for tough TV replace- 
ment applications, Sprague’s new 
Type TVA Atom and Type TVL 
Twist-Lok electrolytics stand up 
under the extremely high tem- 
peratures, high ripple currents 
and high surge voltages encoun- 
tered in TV receivers. 

Write for Sprague Bulletin M-429 


SPRAGUE PRODUCTS CO. 


(Distributors’ Division of the Sprague Electric Co.) 
NORTH ADAMS, MASS. 


*Trademark 
RADIO-ELECTRONICS for 


Mails coupon to National Schools in 


Los Angeles, and receives Free Lesson 
and book of information about Radio, 
Television and Electronics training. 


Completes Course and receives Diploma 
«. <d8 Mow a qualified Radio, Television 
and Electronics Technician. 


You Build This Superheterodyne 
Receiver With Parts We Send 


You receive complete standard equip- 
ment, including latest type High-Mu 
Tubes, for building various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and keep. 


Professional Multitester 
Included! 


This portable instrument (see 
right) enables you to perform 
many practical tests, make del- 
icate adjustments and do sery- 
ice work. Complete with test 
leads. 


You receive a series of special laboratory 
experiment lessons to guide your practical ex- 
ercises with your equipment. These lessons have 
been prepared with a special technique of illus- 
trating radio principles by numerous easy-to- 


understand examples. 


Both Resident and Home Study Courses Offered 


JUL YG 5 LS 4:9 


Send Coupon Today for These Two Valuable Free Books 


Enrolls... studies in spare time. Finds 
personal attention from instructors, in- 
teresting material and practical equip- 
ment, all increase his interest. 


Applies for—and GETS—a good pay, 
full time job in industry. Finds that 
employers Know National Schools and 
hike to hire their graduates. 


Builds actual units as part of Course, 


Earns money doing spare time repair 


and installation work. 


RADIO 
} DELENSS OMS 
ELECTRONICS: 


Or he opens own profitable Service 
Shop, with valuable counsel and aid 


from National Scliools. 
happiness and success! 


THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 


Never in history has such rapid prog- 
ress been made as in the great Radio, 
Television and Electronics Industry 
today! This exciting, fast-moving de- 
velopment means new and greater op- 
portunities for the trained, skilled man 
—for you—in Television and Radio 
Broadcasting, Installing, Servicing; in 
Frequency Modulation; in Applied 
Electronics in many industries;. in a 
business of your own! 


National Home Training is Practical 


Your National Schools Course fully 
covers basic, advanced and specialized 
instruction in all phases, including 
basic radio principles. receivers, am- 


NATIONAL SCHOOLS . 


LOS ANGELES 37, CALIF. « 


plifier systems, transmitters, televi- 
sion, aviation radio, electronics. You 
get complete instruction material, in- 
cluding shop manual, tube manual, job 
sheets, radio dictionary, special labo- 
ratory experiment lessons, experimen- 
tal equipment. You receive complete, 
modern television lesson texts. 

Your Home Study is supervised by 
our staff of highly trained instructors 
who daily teach our resident students 
here. Let the Free 


Books shown be- 

low tell you more APPROVED 
about National FOR 
Home Training. VETERANS 


Use coupon today! 


Esti: t9@5 


To 

rf 

National Schools, Dept. 7-RE (Mail in envelope I 
4000 South Figueroa Street or paste on { 

Los Angeles 37, California postcard) 
Mail me FREE the book, ‘‘Your Future in Radio,” | 

and a sample lesson of your course. I 

oe l 
f NAME AGE 
ff ADORESS | 
CITY. 8 ZONE. STATE. { 

1 

[] Check here if veteran of World War If 1 


Now for real 


Supersensitive electron tube, developed by RCA, makes possible 
more accurate measurement of minute vibrations. 


Can a housetly make a boatd bounce ? 


Surprising though it seems, a fly— 
when it lands on a board—causes 
distinct vibrations. They can be 
detected by a remarkable new 
RCA electron tube. 


Slimmer than a cigarette, and only 
half as long, RCA’s tube picks up vi- 
brations with a pin-sized shaft—and 
these vibrations may then be con- 
verted to visible or audible signals. 
More important, the new tube can 
be used to make measurements of 
the degree of vibration. 


Scientists predict many practical 
uses for this electronic transducer. 
Airplane designers can hitch it to 
engines or whirling propellers and 
locate vibrations which might lead 
to trouble. Oil men can use it to 
measure the sound waves with 
which they scout for oil. 


And your smooth-running automo- 
bile of the future may be an even 
better car when the facts gathered by 
RCA’s new tube are put to work. 


Another RCA “first”: 
This, the first electronic trans- 
ducer, is only one research achieve- 
ment pioneered at RCA Labora- 
tories. Such leadership in science 
and engineering adds value 
beyond price to any product or 
service of RCA and RCA Victor. 


Examples of the newest developments in 
radio, television and electronics can be 
seen at RCA Exhibition Hall, 36 West 
49th St., N. Y. Admission is free. Radio Cor- 
poration of America, Radio City, N. Y. 20. 


RADIC CORPORATION of AMERICA 
World Leader in Radio — First tn Television 


RADIO-ELECTRONICS for 


ies 


Get on the TV Band-Wagon Now! 


Don’t let the lack of vision keep you behind 
the progress parade. Be alert to the oppor- 
tunities —the good paying jobs —the secure 
future that Television offers! 


Prepare NOW for the interesting and profitable 
jobs awaiting trained television engineers and 
technicians. CREI offers you a proved program 
of on-the-job training that can provide you with 
the technical ability to step ahead of competition 
and get a good-paying Television position. 

Sooner or later you must face Television—as a 
problem, or as an opportunity! You can make 
your own opportunity by preparing yourself now. 
CREI can show you the way with convenient spare- 
time study that gives you the up-to-the-minute 
technical ability you must have for Television! 

CREI courses are designed to give you a thor- 
ough grounding in basic principles and take you 


VETERANS: crei TRAINING AVAILABLE UNDER 
G.I. BILL. FOR MOST VETERANS JULY 25, 1951, 
IS THE DEADLINE — ACT NOW! 


If you have had professional or amateur radio ex- 
perience and want to make more money, let us 
prove to you we have the training you need to 
qualify for a better radio job. To help us answer 
intelligently your inquiry—please state briefly your 
background of experience, education and present 
position 


Capitol Radio 
Engineering Institute 


An Accredited Technical Institute Founded in 1927 


Dept. 147-A, 16th and Park Road, N. W., Washington 10, D. C. 
Branch Offices: New York (7) 170 Broadway ® San Francisco (2) 760 Market St. 


SUEY: 1949 


step-by-step through the more advanced subjects 
of TV and its related fields. Because all new 
electronic developments are based on past tech- 
niques, your own radio experience becomes doubly 
important when coupled with modern CREI train- 
ing. You will find the CREI study program basic 
and helpful right from the very start. You will 
learn about and understand such subjects as: 
Optics, Pulse Techniques, Deflection Circuits, RF, 
IF, AF and Video Amplifiers; FM; Receiving 
Antennas; Power Supplies; Cathode Ray; Icono- 
scope; Image Orthicon and Projection Tubes; 
UHF Techniques, Television Test Equipment, etc. 

Get in and get ahead in Television. One industry 
leader predicts 12 Million TV sets by 1953. This 
means hundreds of stations, millions of listeners 
and countless opportunities for the right men to 
fill the good positions in every phase of the in- 
dustry. The facts are available to you now. Mail 
the coupon for complete details. The cost is 
popular. The terms are easy. The information 
is free. Write today. 


MAIL COUPON FOR FREE BOOKLET 


Which Job ror You next year? 


CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Road, N. W., Dept.147-a, Washington 10, D. C. 


experience, education and present position. 
Check field of greatest interest: 
() PRACTICAL TELEVISION ENGINEERING 


CL 1 AM ENTITLED TO TRAINING UNDER G, 1. BILL. 


Gentlemen: Please send your free booklet, “Your Future in the 
New World of Electronics,” together with full details of your 
home-study training. I am attaching a brief resume of my 


CL) PRACTICAL RADIO ENGINEERING CITELEVISION, FM & ADVANCED AM 


L) AERONAUTICAL RADIO ENGINEER- SERVICING 

ING ( ADVANCED ELECTRONICS COMMU- 
CL) BROADCAST RADIO ENGINEERING NICATIONS 

(AM, FM, TV) ( RADIO-ELECTRONICS IN INDUSTRY 
EIN TMAIt) ee = Ae eee eee , eS P  te 
SSSA NSU De Dy eh 2 ai ae =a se eR A ee a a 
(0 16 Ni GR aA Le ae Ae ee ee ae ZONE........ STATE. 22S 


BIG BARGAINS “B” 


HOME WORKSHOP AT BARGAIN PRICE. 
Accurate and precise 2 speed guaranteed 
hobby lathe, the essential machine for 
the home workshop. Sturdy enough for 
light production work or factory standby 
service. Supplied with 56” of belting for 
connecting to any available electric 
motor or power take-off. Also included 
in this unbelievable offer are such ac- 
cessories as a 1/2” drill chuck with spe- 
cially hardened tool steel jaws, a 4” 
electric furnace high speed grinding 
wheel, a cotton buffing wheel with a 
large supply of buffing compound, and a 
4” steel wire scratch brush. Your cost 
$6.00. Sole export agent. Distributor 
inquiries invited. 

SENSATIONAL, FASCINATING, MYS- 
TERIOUS SELSYNS. Brand new Sel- 
syns made by G. E. Company. Two or 
more connected together work perfectly 
on 110 V A.C. Any rotation of the shaft 
of one Selsyn and all others connected 
to it will rotate exactly as many degrees 
in the same direction, following uner- 
ringly as if the units were connected 
tovether by shafting instead of wire. 
This is true whether you twist the shaft 
ef the master unit a fraction of a revo- 
lution or many revolutions. Useful for 
indicating direction of weather vanes, 
rotating direc‘ional antennas, or con- 
trolling innumerable operations from a 
distance. Com- 
plete with dia- 
gram and in- 
structions. Per 
Matched Pair 


} ) 
$4.95. \ ) 

STROMBERG CARLSON 
Power Switching Relay Box. Neat 
314x4x514” Steel case with tight 
fitting cover finished in Strom- 
berg’s usual beautiful chocolate 
color crackle finish......... $1.00 


$9.95 TAKES ALL THREE 


RT-1655 tube crystal con- 
troled SUPERHET RE- 
CEIVER that covers the 
I'M band. The ultra mod- 
ern cireuit uses the latest 
types of tubes. Beautiful 
chassis and aluminum cabinet. 
schematic ‘supplied ..........s02-ees 


$14.95 


6.95 TAKES ALL THREE 
BIG BARGAINS "E"™ 


(. AUDIO AMPLIFIER —Brand new 
push-pull output triode amplifiers having 
2 of the valuable and scarce ouncer type 
audio transformers that sell for over $10.00 
apiece. Neat aluminum case, fully en- 
closed (largest dimension 6 inches). Per- 
fect for intercom systems, phone ampli- 
fiers, mike amplifier, or signal tracer am- 
plifier for testing radio sets. A sensational 
bargainvatronl¥jecn feiss oxace eect $3.40 each 
2. BANDSWITCHING TUNING TURRET 
made by Western Electric. Covers 4 bands 
above 100 MC. All coils wound with #14 
silver-plated wire. Complete with tuning 
condensers and powerful electric driving 
motor. ONE OF OUR MOST TERRIFIC 
VALUES—ONLY fcc fe Veeweet ont $2.95 


3. CARBON MIKE with Push-To-Talk 
Switch and Gold Plated Carbon Lapel Mike. 
Combination offer on both mikes...... $1.75 


OUR PE-109 DIRECT CURRENT 
POWER PLANT 


This power plant consists of a gasoline en- 
gine that is coupled to a 2000 watt 32 volt 
DC generator. This unit is ideal for use in 
locations that are not serviced by commercial 
power or to run _any of the surplus items 
that require 24-32v-DC for operation. The 
price of this power plant tested and in good 
condition is only $79.95 F.O.B. Buffalo, or 
we can supply in strictly ‘‘as is’’ condition 
for $58.95 F.0.B. New York City. These lat- 
- ter are exactly 
as received, in 
heavy steel- 
strapped gov’t 
cases, and we 
are unable to 
determine if the 
individual units 
are new, or what 
the condition is 
if used, while 
. the $79.95 are 
= some of the same 
that we have brought to Buffalo for testing 
and repair if necessary. We do not recom- 
mend gambling on the ‘‘as is’’ condition, 
except for quantity purchasers. We can also 
supply a converter that will supply 110v 
AC from the above unit or from any 32v 
DC source for $12.95. 


AUTO RADIO DEALERS! 
ATTENTION! 


Nationally adver- 
tised brand of 1949 
car radio which will 
fit practically any 
car and every 
pocketbook. Super- 
heterodyne with 6!/2” 
speaker. ; S 

$27.97 for sample, or Dealer price 
$24.90 each, in lots of two or more. 


SPEAKERS—These PM speakers are the finest 
that are available. All have heavy oversize 
Alnico V magnets. 


31/2” 6 for $6.60 
4” atte 6 for $6.60 
Ss” ene eO tor $9.50 
6” 6 for $8.70 


6’x4” Oval ......$2.10.... 6 for $10.80 
7” (Car Radio Side)$4.50.... 6 for $21.50 
Bie enexe 10 oz.. .$3.95.... 6 for $20.50 
Baha 21 oz...$4.95.... 6 for $26.50 
10” ....21 oz...$5.50.... 6 for $30.00 
12” ....21 oz...$7.95.... 6 for $42.00 
AUTO-TRANSFORMER—Steps up 110v, or 
steps down 220v to 110v—$1.95. 

FIL. TRANSF.: 6.3v, 3 Amps.—$1.35; Uni- 
versal Output Trans. 8 Watt—89c; 18 Watt— 
$1.29; 30 Watt—$1.69. AUDIO TRANS- 
FORMER: S. Plate to S. Grid. 3:1—79c; S. 
Plate to P.P. Grids—79c; Heavy Duty Class 
AB or B, P.P. inputs—$1.49; Midget Output 
for AC-DC sets—69c; MIKE TRANSFORMER 
for T-17 Shure microphone, similar to UTC 
ouncer type—$2.00. Stancor SB or DB mike 
to line or grid—$1.95. 

POWER TRANSFORMERS—Half-shell type, 
110V, 60 cy. Centertapped HV winding. 
Specify either 2.5 or 6.3V filament when 
ordering. 

For 4-5 tube sets—650V, 40MA, 5V 


Ge DES MOT GUS Mie oa. aerate areal sie oe $1.49 
For 5-6 tube sets—650V, 45MA, 5V 

CLD ORL GSW vieneue dpa. toner emeetts 1.75 
For 6-7 tube sets—675V, 50MA, 5V 

Borer HOY OLS Vivialotagetel o-choduistenaeie errs 1.90 
For 7-8 tube sets—700V, 7OMA, 5V 

& GIS Or CwWOG2 Vai. viksttyeltieve oe ocs 2.35 
For 7-8 tube sets—700V, 7OMA, 5V 

©1623) (25) Cycles)ic i eic le eteicinin e 3.60 
For 8-9 tube sets—700V, 9OMA, 5V- 

SA, f2.5V-S.5A,, 22>-1O. SAC «sides 2.85 


DELUXE SUPERHET 
A.C.-D.C. RADIO KIT. 


Extra high quality standard production line 
radio in kit form with complete instructions. 
Features 2 iron core I.F. transformers, a 2 
gang condensor, and polyethylene insulated 
edgewise wound antenna loop. Tubes include 
12AT6, 12BA6, 12BE6, 50B5 & 35W4. Re- 
ceives broadcast band from 550 to 1700 KC. 


Kit form $Bs7S" Ore? fOr ek. wale sacle $17.00 
Assembled, Wired & tested $12.95 or 
2 for....$25.00 


$7.05 TAKES BARGAIN “C” 


(All three items below) 


ALUMINUM GEAR BOX 18x8x7 that 
contains two powerful electric motors 
and two matched gear trains, 62 gears 
in all varying in size from lf to 4 
inches in diameter. This unit is readily 
converted to rotate in beam antenna or 
any other similar useless «lee ve $5.00 


SIGNAL CORP INTER- 
CONNECTOR RELAY BOX 730A 


This valuable unit, made by Bell, and 
more familiarly known by the U. §S 
Army designation BC616, is encased in 
a highly polished aluminum case 612x 
51x21, and contains 150 mfd. of con- 
denser capacity, sensitive relays, re- 
sistors, and terminal strips. Order sev- 
eral at the giveaway price of only. $1.95 


REMOTE CONTROL UNIT— 
Aluminum case 4 x 3 x 2 
containing 2 potenti- 
ometers, triple pole switch. 
4 knobs, phone jack. gear 
mechanism and revolution 
counter. Including 8 prong 
JAN connector to fit box— 
$1.39. 


1949 MODEL 
MUTUAL 
CONDUCTANCE 
TUBE TESTER 
$52.95 


No possibility of good 
tubes reading ‘“‘Bad’' or 
bad tubes reading *‘Good"' 
as on dynamic conductance 
testers or other ordinary 
emission testers. Attractive 
panel and case equal to 
any on the market in ap- 
pearance . . Large 41” 
meter Calibrated micromho scale as 
well as a_Bad-Good scale . . Front panel 
fuse .. . Individual sockets for all tube base 
types—voltages from .75 volts to 117 volts 
and complete switching flexibility allow all 
present and future tubes to be tested re- 
gardless of location of elements on tube 
base . . . Indicates gas content and detects 
shorts or opens on each individual section 
of all loctal, octal and miniature tubes in- 
cluding cold cathode, magic eye and voltave 
regulator tubes as well as all ballast re- 
sistors. Name of the _ nationally known 
manufacturer withheld because of special 
price offer. 

Model ‘‘C’’—Sioping front counter 


$52.95 


portable: case: ciy sc eet eee eh 57.95 
Built-in roll chart with either of 
above $5.00 extra, 


-RADIOMEN’S HEADQUARTERS >= WORLD WIDE MAIL ORDER SERVICE 


VACUUM TUBE 
VOLT-OHM-CAPACITY METER 


There are more features engineered into this 

all purpose instrument than in any, other 

instrument on the market regardless of price. 

It was designed not only to meet present 

conditions but to be readily adaptable to 

future needs. At the sensationally low price 
of this precision instrument no school, plant, 
lab or service shop need deprive itself of 
the ‘‘new look’’ in measuring equipment, 

Here are a few of the many features of this 

outstanding meter: 

e 5 Inch easy to read meter. 

e 6 DC voltage ranges from O to 1000 V 
(Input resistance as high as 1 megohm 
pr volt.) 

e 5 AC voltage ranges from O to 1000 v 
(No dry disc rectifier to age 
and destroy the accuracy 
of this VACUUM TUBE 
VOLTMETER). 

e 6& Resistance ranges from 
2/10 ohm to 1000 
megohms. 

e 4 Capacity ranges from 
-000025 to 20 MFD. 

A zero center range for bal- 
ancing FM discriminators. 

e Isolating resistor built into 
probe. 2 

e Sturdy natural finish hard 
wood case. 

This outstanding development of one of the 

leading manufacturers of test equipment 

costs only $39.50 complete with all leads, 
as illustrated. 


1000 CYCLE AUDIO FILTERS 
Navy PD52010-1 low pass audio filters 
as mentioned in the ''Peaked Audio'' 
article in June CQ, and designated by 
the above number, are the exact elec- 
trical and physical equivalent of com- 
mercial audio filter units selling for 
$35.00 wholesale. They are infinitely bet- 
ter than the surplus ‘'Radio Range 
Filters'' being sold for reducing QRM, 
and at 2 KC off resonance for example, 
a 2 section filter using PD52010-1 is 
capable of twice the selectivity avail- 
able through the use of the Q5-er. (the 
BC453 section of the 274N which has 
provided the amateur's previous highest 
standard of interference elimination). 
EXTRA SPECIAL — NAVY PD52010-1 
with diagram.—$5.00. 


RT 1579 with tubes diagram 
and parts list only $14.95 


A three stage, cascade 
6SJ7's and 6F& output 
stage high gain, high 
fidelity amplifier with 60 
cycle, 110 v. power sup- 
ply on the same 13!/x J 
141, chassis, which is 
protected by a substantial steel cover 
over tubes and parts. Made by Western 
Electric with typical quality components 
such as a husky power transformer and 
oil condensers, this unit is obviously in- 
tended to give years of trouble-free 
service with no more need for repairs 
than a telephone. Disconnecting one 
wire each, from the special input and 
output filters, will result in as high a 
fidelity amplifier as can be obtained. 


§.R-274N COMMAND SETS 


(Made by Western Electric for U. S. Gov't) 


THE GREATEST RADIO VALUE 
IN HISTORY!! 


A mountain of valuable equipment that in- 
cludes not 1 but 3 of the hottest superhet 
Communications Receivers, each of which has 
a tuned R.I, stage, 3 gang condenser, crys- 
tal, and 6 working tubes not counting recti- 
fiers. Also included are 2 Tuning Control 
3oxes; 1 Antenna Coupling Box with R.F. 
meter to measure power fed into antenna; 
four 28V Dynamotors (alternation of set to 
110V operation is quick and simple) ; two 40 
Watt Transmitters including crystals; and 
Pre-Amplifier and Modulator so that trans- 
mitters can be used for voice as well as for 
code. 29 Tubes supplied in all. In guaran- 
teed electrical condition. Transmitters and 
Receivers instantly removable from mounting 
racks which hold them in position in aircraft 
use, so that they can be split up and used 
separately at different locations just like any 
other sets. Only a limited quantity avail- 
able, so get your order in fast. A super 
value at $59.95. 


FCC AUTHORIZES RADIO FOR PRIVATE SERVICE!!! 


(The FCC announced that effective June 1, any American over 17 
years of age is eligible for a 5 year station permit. In the ‘‘Citizens”’ 
band, neither code test nor technical knowledge is necessary.) 


GENERAL ELECTRIC 15 TUBE TRANSMITTER-RECEIVER SET. This 
brand new 15 tube transmitter-reeciver was designed for mobile storage bat- 
tery powered service. It will operate in the ‘‘Citizens’ band where no ama- 
teur license to transmit is necessary. It’s a cinch for any experimenter to 
connect this unit for 110 V AC operation by following the instructions and 
diagrams supplied, which cover numerous applications, including television. 
For those intending to use on car or boat, a new dynamotor, exactly as 
originally supplied, costs only $15.00. Don’t fail to write for FREE descrip- 
tive bulletin. Order our RT-1248 for only $29.95, or two for $53.90. 


BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept.RE-3,BUFFALO 3, N.Y. 


COMPRESSED AIR 
INSTANTLY, ANYWHERE!! 


Portable Air Compressor 
and storage tank. Rug- 
gedly built of best ma- 
terials using lifetime lu- 
bricated ball-bearing on 
connecting rod and oil 
impregnated main bear- 
ing on shaft. Unusual de- 
sign forever eliminatesvalve 
trouble, the most common 
fault in air compressors. 
PATENTED uniqueair in- 
take system increases effi- 
ciency tremendously over Ss e 
other compressors so that air output is much 
greater than that from larger compressors 
powered by heavier motors. Will deliver appr. 
3500 cu. in air per min. at maintained 
pressure of 30 lbs., or will inflate a 90 Ib. 
truck tire in less than 1 min. Complete with 
100 lb. gauge, fingertip adjustment allows 
setting of output pressure at any value, 
which will automatically be maintained. 
Works from any % HP. motor. Useful for 
spraying paints or lacquers, disinfectants, 
insecticides, annealing or brazing with natu- 
ral gas, inflating tires, etc. Price $14.50 
postage prepaid anywhere in U.S. Efficient 
adjustable syphon type spray gun complete 
with 12 ft. of 100 Ib. tested hose for only 
$7.75 witb pint container, also prepaid. 


SELENIUM RECTIFIERS 


(May be used at any voltage 
lower than rating) 
ampere O volt, 
(above can be paralleled for 
battery charging) 
- 50 Volt 
-120 Volt 
-120 Volt 
-120 Volt 
-120 Volt 
5 MA.......120. Volt 
METER RECTIFIER—Full wave 
used for replacement, or in construction 
of all types of test equipment—$1.25. 
Half Wave—90c. 


CERAMIC INSULATED VARIABLE 
AIR CONDENSERS 
350 mmfd. 5 gang—$1.95; 
4 gang—$1.49; 3 gang—$1.29 

$.35—10 for $2.90 

$2.90 

$2.90 

$3.40 

$3.70 

$4.40 


$4.50 


100 mmf 
100 for 
140 mmf $.80—10 for $7.40 
100 for $64.00 
160 mmf $1.00—10 for $8.50 
100 for $70.00 
2 Gang 140 mmf $1.60—10 for $12.50 
100 for $100.00 
Butterfiy condensers, rotor has double 
ball bearings and a 34” shaft. 
15 mmf. per section $.50—10 for $4.50 
100 for $40.00 
30 mmf. per section $.60—10 for $5.50 
100 for $50.00 
50 mmf. per section $.70—10 for $6.50 
100 for $60.00 - 
Mantifacturers and distributors write 
for prices on larger quantities. 
WE HAVE OVER 250,000 VARIABLE 
CONDENSERS IN STOCK. 


$.55—10 for 
$39.00 


PORTABLE ELECTRIC DRILL 
TERRIFIC VALUE 
ONLY $20.95 


Equipped with 4” Jacobs 
Geared Chuck and Key 


Not an intermittent duty drill, but a full 
size rugged tool. Most convenient type switch, 
natural grip handle, and balance like a six 
shooter. Precision cut gears—turbine type 
cooling blower—extra long brushes. No stal!l- 
ing under heaviest pressure because of pow- 
erful 110 Volt AC or DC motor and multiple 
ball thrust. bearing. Other bearings self- 


aligning lifetime-lubricated Oilite type. 
Made for toughest year-in and _year-out 
service in plant or on construction jobs. 


Amazing perpetual factory guarantee assures 

you of a lifetime of trouble-free use. 

Full refund (you pay transportation) if not 
pleased with drill after trial. 


1/14 H. P. AC or DC electric motor (dyna- 
motor conversion) complete with cord & 
plug ready to run. A super buy at$2.95. 
Battery type BA38. 103.5v. battery used in 
handytalkies and mine detectors. 1x1x1114. 
Outdated but test OK. $1.98 
Standard type normally open 


MICRO SWITCHES..... 39c 
Leaf actuator SPDT MICRO 
SWITCHES: fh cise see 49c 


Brand new fully shielded GF i 
single button mike transformer in beautiful 
silver finish case. ......... Barer ues 99c 
Television 300 ohm twinline, per 500 ft, 
spool -9 
Miniature bayonet pilot light sockets—per 
Hundred \.- csc os eieenee eae bos be Dae 
Oniversal 4 lead broadcast band 
oscillator coil (can be converted 
to 3 lead type by addition of 
jumper). "Six: [font ca <i tar $1.00 
Brand new motor driven band- 
switching turret with slug-tuned 
#14 silver wire coils-on ceramic 
forms and air trimmers. 100 to 
160 MC. A steal at...... $2.95 


RADIO-ELECTRONICS for 


DeFOREST’S TRAINING, INC. 


J)AUAED 


° 


1949 


iso use HOME MOVIES! 


to work over 


money—both in you 


mployment Service 


: training laboratories—among t 
you without extra 


a wide variety of commercial 


training advantage. Write for 


-..@ D.T. 1. Exelusive!... 

D.T.1., alone, includes the use 
of one of today’s most effective 
training aids... MOVIES...to help 
you learn important 
fundamentals faster, 
easier at home. See 
electrons on the march, 
and other fascinating 
“hidden action” —a re- 
markable home train- 
3 ing advantage that 
speeds your progress. 


CHICAGO 14, ILLINOIS 


Affiliated with the DeVry Corporation, Builders of Electronic and Movie Equipment 


FREE Information 


See HOW—in your own home— DeForest’s 
Training, Inc., now brings you one of today’s 
most complete combinations of major home 
training aids. You (1) Learn-by-Seeing from 
D.T.1.’s exclusive instructive Home Movies. 
You (2) Learn-by-Reading from well-illustrated 
lessons. And (3), you set up your own HOME LABOR- 
por ATORY where you Learn-by-Doing from 16 shipments 

of Radio-Electronic parts which you use and KEEP 


This includes building the valuable 6 tube “Superhet” RADIO 
and commercial-type OSCILLO-SCOPE, R-F SIGNAL GENER- 
ATOR, and Jewel-Bearing MULTIMETER, pictured at right. 


You may use this test equipment to help you earn real 


full time in the field either in a good job or your own 
business. Get complete facts. Mail coupon today! 


MODERN CHICAGO LABORATO. 


If you prefer, you can get ALL your preparation in o 


ment..ample instructors..every major 


e BULLETIN! 


Fires, Sporting Events, Major happen- 
ings and other news events are being 
covered by Television Camera Crews 
in a growing number of areas. Let us 
show you how to prepare to enter 
the profitable and exciting technical 
phases of Television, Radio, Electronics. 
Mail coupon. Get Free information 
about our greatest offer in 17 years. 


Send for 


= 


OSCILLO- 
SCOPE 


300 instructive... fascinating projects. 


r spare time and later when working 


he finest of their kind. Tra 
equip- 


details. 


DeForest’s Training, Inc. 


2533 N. Ashland Ave., Dept. RC-F7 i 
Chicago 14, Illinois | 
Please give me complete facts showing how | may | 
prepare to make my start in Television-Radio-Electronics. | 

| 
Name Age | 
Street Apt. - 
City, Zone State. | 


Se ee eee ero | 


Model TV-7M 


REASONS WHY 
IT’S A 
BETTER 
BUY 


(1) Built, not assembled, by 
the leading maker of precision 
amateur and commercial radio 
receivers using quality NATIONAL 
components. (2) Exclusive Bin- 
aural Sound, using two speakers, 
does justice to FM. (3) Unique 
37 mcs. IF minimizes interference. 
(4) Extra sensitivity brings in 
clear, bright pictures even in 
remote areas. (5) Records 
prove NATIONAL gives 
trouble-free 


more 
entertainment. 


7-inch picture tube. Straight 
AC power supply (higher 
voltage). In handsome, 
durable metal cabinet at 
your National dealer's. 


$] 795° 


Hath sneL 


EST. 1914 


NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 


The Radio Month—  — 


CLINTON B. DESOTO, technical edi- 
tor of the Proceedings of the IRE died 
on April 27th at the age of 37. He was 
prominent in both engineering and 
amateur fields, having been editor of 
QST before joining the staff of the 
Institute of Radio Engineers. 


Mr. DeSoto secured his amateur li- 
cense in 1926 and became an assistant 
secretary of the American Radio Relay 
League in 1930. In 1936 the ARRL pub- 


_ lished his history of amateur radio, 
“Two hundred Meters and Down.” A 


second volume, “Calling CQ,” was pub- 


| lished just before the war. 


In 1942, Mr. DeSoto became editor of 


| QST, for which he had written many 


articles during his 16 years with the 
ARRL. On April 1, 1946 he left ARRL 
to assume the editorship of the Pro- 
ceedings. 

12, SASL A A TS 


COLOR TELEVISION demonstrations 
will be resumed by CBS in New York 
City, the network announced last month. 
Using the mechanical color-scanning 
system developed by the company some 
time ago, a new transmitter atop the 
Chrysler Building will radiate color 
transmissions with power of 20 kw on 


| a frequency of 490 me. 


TV SATELLITE STATION was au- 
thorized by the FCC last month on ap- 
plication of NBC. The network will 
operate the station near Bridgeport, 
Conn., to pick up the low-band signals 
of WNBT, New York, and rebroadcast 
them on about 529 mc. 

The organization’s apparent purpose 
in the operation is two-fold—to observe 
receiver operation, with the idea that 
these u.h.f. receivers may be the first 
in a new line to be manufactured by 
parent company RCA; and to obtain 
data on u.h.f. propagation. NBC’s u.h-f. 
TV experiments in Washington last 
year were marred by tube failures due 
to excessive heat generated. The diffi- 
culty is expected to be cleared up in the 
new installation by use of a cluster of 
tubes developing about a kilowatt. A 
high-gain radiator array will boost ef- 
fective power to between 15 and 20 kw. 


TWO NEW CHANNELS for televi- 
sion were added last month to the co- 
axial-cable service between New York 


and Chicago. With the cables inaugu- 


rated in January—one channel in each 
direction—four channels are now avail- 
able, three westbound and one east- 
bound. Two westbound channels are 
available for television at all times, the 
third only after 6 p.m. and holidays. 


TV PROTECTS WORKERS at Army 
ordnance depots, Major General James 
Kirk announced last month. Aiding men 
engaged in work with high explosives, 
television cameras are placed in posi- 
tion to pick up images of the explosives 
and transmit them to workers safely 
hidden behind concrete barriers. The 
workers manipulate the explosive de- 
vices by remote controls, watching their 
work on the television screen. 


TELEVISION JOBS number one-tenth 
as many as those in FM and AM com- 
bined, the National Association of 
Broadcasters revealed last month. Ac- 
cording to an NAB survey, 3,456 full- 
time and 1,000 part-time and free-lance 
einployees were working for the 57 TV 
stations on the air in February, in addi- 
tion to talent employed directly by 
program and advertising agencies. An 
estimated 50% of a TV station’s staff is 
in the technical department, 4% in 
sales, 22% in the program department, 
16% in “general administration,” and 
8% in the film department. 

Individual station payrolls average 
$4,310 a week; network operations in 
New York average $29,500. About 32% 
of stations employ less than 30 persons 
regularly but 13% have staffs of more 
than 70. 


LICENSING BILL providing that no 
person may install, service, or repair a 
television receiver without a license 
was introduced in the Illinois General 
Assembly recently. To obtain a license 
a repairman would, if the bill were 
passed, have to attend a television 
school course of at least 36 weeks dura- 
tion and also pass a state examination. 
The bill is so worded as to prevent even 
set owners from working on their own 
receivers and would, if interpreted 
strictly, prevent the construction of kit 
receivers by unlicensed persons. 


PRICE REDUCTIONS on cathode-ray 
television tubes were announced last 
month by two manufacturers. RCA and 
Sylvania have lopped 10% off the 
charges for their 10-inch tubes; Syl- 
vania’s decrease in the price of the 
12%-inch tube is another 10%, bring- 
ing reduction total on this tube to 20% 
since April 6th. Increased manufactur- 
ing facilities and improved techniques 
are credited for the cost downgrading. 


FLYING BOMBS weighing 12,000 
pounds and capable of being guided all 
the way to a target will be ready within 
a year, Gen. Joseph T. McNarney, chief 
of the Air Force’s Air Materiel Com- 
mand predicted last month. 


RADIO-ELECTRONICS for 


| FCC ALLOCATIONS CHANGES 
} and rules governing mobile and non- 
| broadcast radio services between 25 
} and 460 me were announced in Public 
| Notice No. 35,345 dated May 3, 1949. 
| The changes become effective on July 1, 
| 1949. Changes announced in this notice 
y affect the following old major service 
| categories: Experimental General Mo- 
ij bile Radio, Emergency Radio Service, 
i Miscellaneous Radio Service, Utility 
| Radio Service, and Railroad Radio 
| Service. All of these old services have 
} been absorbed by four new major cate- 
| gories: Land Transportation Radio Serv- 
| ices, Domestic Public Mobile Radio Serv- 
| ice, Industrial Radio Services and Pub- 
| lic Safety Radio Services. The Maritime 
| Mobile Service is retained under the 
| new regulations and is assigned 12 fre- 
| quencies in the 152-162 me band. 


The Experimental General Mobile 
Radio classification has been superseded 
by three new major categories: 

Land Transportation Radio Services is 
| ‘he group including the following: 

: Taxicab and Railroad Radio Services 
are familiar to most readers. 

Highway Truck Radio Service is used 
by persons and organizations regularly 
engaged in operating trucks on routes 
outside metropolitan areas. 

Intercity Bus Radio Service author- 
izations apply to common carriers op- 
erating on public highways between es- 
tablished city terminals. 

Urban Transit Radio Service covers 
persons or organizations offering com- 
mon-earrier service over fixed routes 
within communities. 

Automobile Emergency Radio Service 
rules permit public garages and asso- 
ciations of private automobile owners 
to operate mobile equipment to speed 
the dispatch of emergency road service. 

Domestic Public Mobile Radio Serv- 
ice, the second of the new categories, is 
designed to furnish communication 
service for hire between fixed and mo- 

bile stations on land. 


| Industrial Radio Services, the third 
new category, covers the following sub- 
services: Power, Petroleum, Forest 
Products, Motion Picture, Relay Press, 
Special Industrial, and Low Power In- 
dustrial Radio Services. 

Special Industrial permits will be 
granted only to persons engaged in con- 
struction, fabrication, cnd manufactur- 
ing. 

Relay Press will provide complete 
mobile radio service. Formerly uses of 
this service were restricted to walkie- 
talkie-type equipment between the scene 
of the news event and a reporter at the 
nearest telephone. Radio facsimile 
transmission of photographic material 
from any mobile units will not be per- 
mitted on any mobile service frequency 
in the v.h.f. bands. Experimental op- 
eration of such equipment is permitted 
on available bands above 952 mc. 

Public Safety Radio Services is a new 
category that replaces Emergency Ra- 
dio Service. This provides rules govern- 
ing Police, Fire, Forestry-Conservation, 
Highway Maintenance, and Special 
Emergency Radio Services. 


JULY, Wot? 


The Radio Month 


New allocations for Land Transporta- 
tion Radio Services are: 

Railroad Radio Service: forty-one of 
the 47 channels in the 152-162-me band 
have been assigned to the 32 railroads 
operating in and out of Chicago, and 
39 have been assigned to railroads in 
areas outside that city. Channels as- 
signed outside Chicago may be shared 
by Public Safety in areas where they 
cause no interference to the railroads. 
Eight developmental frequencies have 
been assigned in the 450-460 mec band 
on a shared basis with Urban Transit. 

Taxicab Radio Service retains the 
original 152.27- and 157.53-me alloca- 
tions and gains six frequencies in the 
152-162-me band. The frequencies are 
in two blocs, each having four adjacent 
channels. 

Highway Truck Radio Service is as- | 
signed seven frequencies in the 30-40- 
me band. 

Intercity Bus Radio Service has 16 | 
frequencies in the 30-44-me band. 

Urban Transit Radio Service has | 
seven exclusive frequencies in the 44- 
50-me band, 13 in the 30-44-me band on 
shared basis with other services, and | 
shares eight developmental frequencies | 
with Railroad Radio in the 450-460-me 
band. 

Automobile Emergency Radio Service | 
has one exclusive frequency in the joe 
44-me band and two exclusive develop- | 
mental channels in the 450-460-me band. | 

Domestic Public Mobile Radio Service | 
has been allocated 24 frequencies in the | 
30-44-me band and 20 in the 152-162-me 
band. In addition, the rules provide four | 
frequencies in the 35-44-me band for 
Western Union’s Telecar pickup and | 
délivery service now operating in Bal- 
timore, Md. 

Industrial Radio Service channels far 
outnumber those set aside for any | 
other type of service. Allocations are: | 
16 usable frequencies between 25 and | 
30 mec, 58 between 44 and 50 me, 23 be- | 
ee 152 and 162 me, four between | 

173.2 and 173.4 me, two megacycles of 
space in the 450-460-me band, and 
shared use of a number of microwave | 
bands. 

Relay Press Service will share four 
frequencies in the 162-174 mc band with | 
Motion Picture Service and will share 
20 frequencies in the 450-460-mc band | 
with other industrial services. 

Remote Pickup (or Relay Broadcast) | 
shares nine of the available 14 chan- | 
nels in the 152-162-me band with indus- 
trial services. 

Public Safety Radio Services have ex- 
clusive frequency allocations in the 44- | 
50-me band. 


Police Radio lost some frequencies in 
the 152-162 mc band but has gained an 
equal number of exclusive frequencies 
in the 158-159-me band. 

Forestry Conservation Service has 
four exclusive frequencies in the 152- 
162-mc band and nine channels between 
170 and 173 me. 

Highway Maintenance Radio Service 
has exclusive frequencies in the 44-50- 
mc band and the 152-162-mc band can 
be used on a shared basis. 
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American Tevevision & 


“AY BATTERY 
ELIMINATORS 


for DEMONSTRATING AND 
TESTING AUTO RADIOS 


New Models . . . Designed for testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full-Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


Wha V la Vila VaFPa9ad 


NEW 
VIBRATOR 


WAR ARACRTTRUTO CAA R,  NS 


AUTO RADIO VIBRATORS 


A Complete Line of Vibrators... 
Designed for Use in Standard Vibrator-Oper- 


ated Auto Radio Receivers. Built with Pre- 
cision Construction, featuring Ceramic Stack 
Spacers for Longer Lasting Life. 


y~ NEW DESIGNS 
V-_NEW MODELS yy NEW LITERATURE 


"A" Battery Eliminator, DC-AC Inverters, 
Auto Radio Vibrators 


See your jobber or unite 


WADARS aa aaa Bn ADA, 


Rapio 


Quality Products Scuce 1930 
U.S.A 


SAINT PAUL 1. MINNESOTA- 


SHIPPING 
WT. 15 LBS 


Measures each element individually. 


Has gear driven roller chart. 
Has lever switching for speed. 


Complete range of filament voltages. 


5. Checks every tube element. 

G. Uses latest type lever switches. 

7. Uses beautiful shatterproof full view meter. 
8. Large size 11”x14”x4” complete. 


Check the features and you will realize that this Heathkit has all the features you want. 
Speed — simplicity — beauty — protection against obsolescence. The most modern 
type of tester — measures each element — beautiful Bad-Good scale, high quality 
meter — the best of parts — rugged oversize 110 V. GO cycle power transformer — 
finest of Mallory switches — Centralab controls — quality wood cabinet — complete 
set of sockets for all type tubes including blank spare for future types — fast action gear 
driven roller chart uses brass gears to quickly locate and set up any type tube. Simplified 
switching cuts necessary time to minimum and saves valuable service time. Shoft and 
open element check. No matter what arrangement of tube elements, the Heathkit 
flexible switching arrangement easily handles it. Order your Heathkit Tube Checker 
today. See for yourself that Heath again saves you 74 and yet retains all the quality — 
this tube checker will pay for itself in a few weeks — better build it now. 

Complete with detail instructions — all parts — cabinet — roller chart — ready 


to wire up and operate. 


New Aeathtil TELEVISION ALIGNMENT 
GENERATOR KIT 


Everything you want in a television alignment generator. A wide band sweep generator 
covering all FM and TV frequencies —a marker indicator — AM modulation for RF 
alignment — variable calibrated sweep width 0-30 Mc. — mechanical driven inductive 
sweep. Husky 110 V. 60 cycle power transformer operated — step type output attenuator 
with 10,000 to 1 range — high output on all ranges — band switching for each range — 
vernier driven main calibrated dial with over 45 inches of calibrations — vernier driven 
calibrated indicator marker tuning. Large grey crackle cabinet 16-1/8” x 10-5/8” x 7-3/16”. 
Phase control for single trace adjustment. Uses four high frequency triodes plus 5Y3 rectifier 
— split stator tuning condensers for greater efficiency and accuracy at high frequencies — 
this Heathkit is complete and adequate for every alignment need and is supplied with 


every part — cabinet — calibrated panel — 


all coils and condensers wound, calibrated 


and adjusted. Tubes, transformer, test leads — every part with instruction manual for 


$39°° 


assembly and use. Actually three instruments in one — 
TV sweep generator — TV AM generator and TV marker 


indicator. Also covers FM band. 


Aeathlit 


SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 


ELSE TO BUY 


Experimenters and servicemen working with a 
square wave for the first time invariably wonder 
why it was not introduced before. The charac- 
teristics of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy as signal tracing. 
The low distortion (less than 1%) and linear 
output (+ one db.) make this Heathkit equal 
or superior to factory built equipment selling for 
three or four times its price. The circuit is the 
popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20-200, 200- 
2,000, 2,000-20,000 cycles are provided by 
selector switch. Either sine or square waves 
instantly available at slide switch. All com- 
ponents are of highest quality, cased 110 V. 
6O cycle power transformer, Mallory F.P. filter 
condensers, 5 tubes, calibrated 2 color panel, 
grey crackle aluminum cabinet. The detailed 
instructions make assembly an interesting and 
instructive few hours. Shipping Wt., 13 Ibs. 


RF Crystal Test Probe Kit 


No. 309. Kit to assem- 
ble. RF probe extends 
VTVM range to 100 
MC. Complete with 
IN34 crystal. Shipping 
weight, 1 Ib.....$6.50 


FM TUNER KIT 


CABINET 
EXTRA 


A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it’s ready to play 
— uses super regenerative circuit — 110 V. 
60 cycle transformer operated — two gang 
tuning condenser — slide rule calibrated 
dial — two tubes — complete instructions 
including pictorial enable even beginners 
to build successfully. 

The circuit uses twin triode and is ex- 
tremely powerful — pulls in stations far 
beyond normal expectations. Shipping Wt., 
4 pounds. 

Beautiful mahogany cabinet for FM 
Tuner (shown above) extra 


Heu Heathkct TOOL KIT 


Now a complete tool 
kit to assemble your 
Heathkit. Consists of 
Krauter diagonal cut- 
ters and pointed nose 
assembly pliers, Xce- 
lite screwdriver, 60 
Watt 110 V. solder- 
ing iron and supply 
of solder. Shipping 
es 2 lbs. Complete 
<it. 


CONDENSER CHECKER KIT 


ELSE TO BUY 


Features 


@ Bridge type circuit @ Power factor scale 
@ Magic eye indicator @ Measures resistance 
@ 110 V transformer @ Measures leakage 

operated @ Checks paper-mica- 
@ All scales on panel electrolytics 


Checks all types of condensers, paper-mica- 
electrolytic-ceramic over a range of .00001 MFD 
to 1000 MED. All on readable scales that are 
read direct from the panei. NO CHARTS OR 
MULTIPLIERS NECESSARY. A_ condenser 
checker anyone can read without a college 
education. A leakage test and polarizing voltage 
for 20 to 500 volts provided. Measures power 
factor of electrolytics between 0% and 50%. 
110 V. 6O cycle transformer operated complete 
with rectifier and magic eye tubes, cabinet, cali- 
brated panel, test leads and all other parts. 
Clear detailed instructions for assembly and 
use. Why guess at the quality and capacity of 
a condenser when you can know for less than a 
twenty dollar bill. Shipping Wrt., 7 Ibs. 


10,000 V H.V. Test Probe Kit 


No. 310. Extends 
range of any 11 meg- 
ohm VTVM to 3,000 
and 10,000 Volt ranges. 
A necessity for tele- 
vision. Ship. wt., 1 lb. 


EQUIPMENT and accessories 


Yeu #eathlet 
BATTERY ELIMINATOR KIT 


Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 
7% Volts ac 10 Amperes continuous or 
15 Amperes intermittent. A well filtered 
rugged power supply uses heavy duty 
selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0-15 Volt meter indicates output. Out- 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing — can be lowered to find 
sticky vibrators or stepped up to equiva- 
lent-of generator overload — easily con- gyi ppING WT. 18 LBS. 


structed in less than two hours. Com- Wothing ELSE TO BUY 


plete in every respect. 


1949 MODEL 


AWeathhel” NACUUM TUBE 
VOLTMETER KIT 
Features 


New 200 ua Meter. 
24 Ranges. 

New Accessory H.V. Probe makes 
Heathkit a kilovoltmeter. (Extra) 
New Accessory RF Probe extends range 
to 100 megacycles. (Extra) 


A new Model V-2 Heathkit VIVM with 
new 200 microampere meter, four ad- 
ditional ranges — full scale linear ranges 
on both AC and DC of 0-3 V., 10 V., 
30V., 100 V., 300 V. and 1,000 V. 
Accessory probe listed elsewhere in ad 
extends voltage range to 3,000 and 10,000 
volts D.C. New model has greater sen- 
sitivity, stability and accuracy — still the 
highest quality features — shatterproof 
plastic full view meter face — automatic 
meter protection, push pull electronic 
voltmeter circuit, linear scales — db. 
scale — ohmmeter measures 1/10 ohm 


to 1 billion ohms with internal battery — 

S$ 450 isolated DC test prod for dynamic meas- 
urements — 11 megohm input resistance 

e@ on DC — AC uses electronic rectification 

with GHG tube. All these features and 

still the amazing price of only $24.50. 

Comes complete with cabinet — panel — three tubes — new Mallory 
switches — test prods and leads, 1% ceramic divider resistors and all 
other parts. Complete instruction manual for assembly and use. Better 
start your laboratory with this precision instrument. Ship. Wt., 8 lbs. 


Aeathhcne” 
RF SIGNAL 
GENERATOR KIT 


s19°° 


ELSE TO BUY 


Every shop needs a good signal generator. The Heathkit fulfills every 
servicing need, fundamentals from 150 Kc. to 30 megacycles with 
strong harmonics over 100 megacycles covering the new television 
and FM bands. 110 V. 60 cycle transformer operated power supply. 

400 cycle audio available for modulation or audio testing. Uses 
6SN7 as RF oscillator and audio amplifier. Complete kit has every 
part necessary and detailed blueprints and instructions enable the 
builder to assemble it in a few hours. Large easy to read calibration. 
Convenient size 9” x 6” x 434”. Shipping Wt., 414 Ibs. 


ES 


JULY, ESA? 


Heathkit 5" OSCILLOSCOPE KIT 
Features 


Instant switching to plates or amplifier 
from front paiel 

Sweep generator supplying variable 
sweep 15 cycles to 30,000 cycles. 

All controls on front panel. 

Cased electrostaticly shielded 110 V. 
60 cycle power transformer. 

AC test voltage on front panel. 
External sync curentvatien post on front 
panel. 

Deflection sensitivity .65 V. per inch 
full gain. 

Frequency response + 20% from 50 
cycles to 50 Ke 

@ Input impedance 1 Megohm and 50 MMF. 


The Heathkit 5” Oscilloscope fulfills every 
servicing need. The husky cased power trans- 
former supplies 1100 Volts negative and 
350 Volts positive. Tubes supplied are two 
6SJ7 amplifiers, 884 sweep generator, two 
S5Y3 rectifiers, and SBP1 CR tube. Grey 
crackle aluminum cabinet and beautiful grey 
and maroon panel. Chassis especially de- 
signed for easy assembly. 

An oscilloscope provides endless sources 
of experimentation in radio, electronics, 
medicine and scientific research. 

Detailed instructions make assembly fun 
and instructive. Shipping We., 24 Ibs. 
Express only. ELSE TO BUY 


Hew Aeathiect SIGNAL TRACER AND 
3 UNIVERSAL TEST SPEAKER KIT 


The popular Heathkit signal tracer has now 
been combined with a universal test speaker 
at no imcrease in price. The same high 
quality tracer follows signal from antenna 
to speaker — locates intermittents — de- 
fective parts quicker — saves valuable serv- 
ice time — gives greater income per service 
hour. Works equally well on broadcast — 
FM or TV receivers. The test speaker has 
assortment of switching ranges to match 
push pull or single output impedance. Also 
tests microphones, pickups — PA systems 
— comes complete — cabinet — 110 V. 60 
cycle power transformer — tubes, test probe, 
all parts and detailed instructions for as- 
ELSE TO BUY sembly and use. Shipping Wt., 8 Ibs. 


AWeathkct ELECTRONIC SWITCH KIT 


DOUBLES THE UTILITY OF ANY SCOPE 


An electronic switch used with any 
oscilloscope provides two separately 
controllable traces on the screen. Each 
trace is controlled independently and 
the position of the traces may be 
varied. The input and output traces 
of an amplifier may be observed one 
beside the other or one directly over 
the other illustrating perfectly any 
change occurring in the amplifier. Dis- 
tortion — phase shift and other de- 
fects show up instantly, 110 Volt 60 
cycle transformer operated. Uses 5 
tubes (1 6X5, 2 6SN7’s, 2 GSJ7’s). 
Has individual gain controls, position- 
ing control, and coarse and fine sweep- 
ing rate controls. The cabinet and 
panel match all other Heathkits. Every 
part supplied including detailed in- 
structions for assembly and use. Ship- 
ping Wt., 11 lbs. 


AWeathtilL 3-TUBE ALL WAVE 
RADIO KIT 


An ideal way to learn radio. This kit is complete 
ready to assemble, with tubes and all other parts. 
Operates from 110 V. AC, Simple, clear detailed 
instructions make this a good radio training course. 
Covers regular broadcasts and short wave bands. 
Plug-in coils. Regenerative circuit. Operates loud 
speaker. Shipping Wrt., 3 lb 

HS30 Headphones per set 

214” Permanent Magnet Loudspeaker 

Mahogany Cabinet : 


| ele The HEATH OMPAR Y 


Your telephone receiver should 
treat each tone in the voice alike; 
that is important to you, because 
proper balance makes pleasant 
listening and easy understanding. 
Naturalness in receiver perform- 
ance is pictured in a matter of sec- 


onds by the apparatus shown at left. 


The receiver is clamped in place 
and an oscillator feeds into it fre- 
quencies representing all talking 
tones. Then a bright spot darts 


across an oscilloscope screen leav- 


ee 


It listens so 


You 


can hear better 


Pe 


ing behind it a luminous line which 
shows instantly the receiver’s 
response at each frequency. It is 
precise; and it is many times faster 
than the old method of measuring 
receiver performance point-by- 
point and then plotting a curve. 


At Bell Laboratories, develop- 
ment of techniques to save time 
parallels the search for better 
methods. For each time an opera- 
tion is made faster, men are freed 
to turn to other phases of the Labo- 
ratories’ continuing job — making 
your telephone system better and 


easier for you to use each year. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 


RADIO-ELECTRONICS for 


Unit 2 
List Net Second Units 
Price Description Price Item For: 
19.95 Hi-Lo Folded Di-Pole T.V. 
All-Wave Aerials with Re- 
MIGCRGES HS co os Sci se os 12.00 .01 12.01 
19.95 Conact Microphone for Gui- 
OCH ACh 26a eee 12.00 .01 12.01 
1.65 75 Mil. Selenium Rectifiers 
(standard Brand) ......... 99 .01 1.00 
1.00 Spintites, Assorted Sizes— 
Va"—5/16"—11/16"—'2” -60 .01 61 
.50 Rubber Tape (2 Lb. Rolis) .30 .01 31 
.65 spaghetti (Assoried Bundles) 45 .01 46 
.10 Liquid Soluer (Tubes) xe 06 .01 .07 
1000 Ultra Mikes Wireless Oscil- 
lators with Tube and Mike. 6.00 .01 6.01 
25.00 Bantam Tool Kits; Grinder 
and 22 Attachments ....... 15.00 .01 15.01 
75 Antena Loops ............ | . 
4.00 Aevovox—20-20 Mfd. 450 
Volt Capacitors (Cans) .. 2.40 .01 2.41 
2.65 Phileo—2u-20 Mfd. 450 Volt 
Capacitors (i:ubular) ...... 1.59 .01 1.60 
4.95 12” ‘television filter, indiv. 
RUMOUR rite Wk gids ass es 2.95 .01 2.96 
4.98 Telegraph Sets Pairs (In 
Aitractive Gi.t Pkge.) .. 3.00 .01 3.01 
.80 8 Mfd. 150 Volt Capacitors 
Tubular ..... 48 .01 -49 
3.98 5” Speaker Wall ’ Baffles 
(Mottled Brown Wood) . 2.40 Ob 2.41 
125.00 Hearing Aids (3 Tubes) 
(Crysial Pickup and Ear- 
piece) JOS ae 29.96 
.95 Phileo 20 Mfd. 150 Volt 
Capacitors ..... -57 .01 58 
4.95 Chimney Mounts for T.V. & 
F.M. Aerials Complete with 
Hardware ..... 2.99 .01 3.00 
1.30 Phileo—20-20 Mfd. 150 Volt 
Capacitors (Tubular) .78 01 79 
4.20 4 Prong-Standard Vibrators. 2.16 .01 ayn 
4.95 5” P.M. Speakers ee: 2.99 .01 3.00 
69.95 Coin Operated Radios (6 
Tubes) (25¢ Slot) Plays | 
Hounpfori25e............ 42.00 .01 42.01 
3.95 Crystal Sets with Earphones 
in Attractive Pkge. ........ 2.40 .01 241 
«iS; "Aliigator Glins’ =. <........ 05 00 06 


ALL MDSE. SUBJECT TO PREVIOUS SALE 


List 
Price 
.50 


18 
5.95 


SENSATIONAL! GIGANTIC 


An opportunity of a lifetime 
first come, first served. Act NOW 


Unit 2 
Suh Net Second Units 
Description Price Item For: 
Bull’s Eye Indicator Lites for 
Standard Pilots 30 01 31 
Aerial Kits; Wire, Ground 
Wire, Insulators, Ete. 180 .01 1.81 
Resistor Kits (100 Assorted) 2.00 .01 2.01 
T.V. Filters (For 10” Sets) 1.20 .01 1.21 
Soper Condensers -30 01 3 
P.M. Speakers Standard 
Bread 3.60 .01 3.61 
Philco- Volume ‘Controls with 
Switches 4-2-1 meg : 75 = .O1 76 
Phileo—Rear Seat huts 
Speakers » 7.50.04 7.51 
Universal—4 Watt Output 
Transformer 1.80 .01 1.81 
2 Amp Fuses (3AG) . 03 Ol 04 
Side Cowl Auto Aerials (with 
Shielded Lead) 300 .0t 3.01 
Portable Radio Cabinets 3.00 .01 3.01 
Television Boosters (Chan- 
nels 1-6) en 22.50 .0f 22.51 
Television Inverters (E.L.) 
with Built-in Relay 48.00 .01 48.01 
Mallory—t Meg. Volume 
Controls 60 .01 61 
Philco-Phono Needles: Long 
Play RAD 2.10 .O1 2.11 
Radio Knobs—'/4” Shaft : .09 .0t 10 
1.F Transformers; 456; 262; 
or 175 Ke. . 1.08 .Of 1.09 
Spark Plug Suppressors; 
Universal ee 30 «01 3t 
Porcelain T.V. Insulators for 
72 ohm avd 300 ohm Leads 09 01 10 
R.F. Coils, for T.R.F. Sets. 39 .O1 -40 
Single Output Transformers 
50L6 G.T. ao, s08 76 
{2 Wait Universal Output 
Transiormers 3.00 .01 3.01 
Line to Voice Coil Trans- 
formers . : £20. Of 1.21 
A.C.-D.C. Radio ‘Chokes 54 01 55 
Aerial Wire (100 Ft. Rolls) 
Stranded ‘ 45 =«.01 46 
Phenolic Octal Sockets .. 10 .01 ll 
8” 500 Ohm. Speakers (Utah) 3.60 .0f 3.61 


SALE 


Unit 2 
Net Second WU), its 
Description Price litem For: 
MLP-1 Phono Cartridges 
with Permanent Needle 3.33.01 3.34 
Neon Jest Lites .. -30 «01 3l 
A.C. Corus with Plugs, 6 Feet 
Long -20 .0l 21 
Aerovox PBS 8/16 Mfd. 250 
Volt UCapacicor . 90 .01 91 
Philco 20 Mfd. 450 Volt 
Capacitors (Tubular) .. 90 .01 91 
Solar 40 Mid. 450 Volt Ca- 
pacitor (Cans) 2.04 .01 2.05 
Solar 20/20/20 Mfd. 450 Volt 
Capacitors (Cans) 2.07.01 2.08 
Aerovox PBS. 16 Mfd. 450 
Volt Capacitors 1.32 .01 1.33 
Solar 20/20 Mfd. 150 Volt 
Capacitors 78 01 79 
Aerovox PBS. 8 Mfd. 450 
Volt Capacitors .. -87 .01 .88 
Philco 10 Mfd. 150 Volt 
Capacitors (Tubular) ol 01 -52 
Cornell Dubilier 30/50 Mfd. 
150 Volt Capaci.ors (Tubular) 14.02 .01 1.03 
Phono Pickups with Car- 
tridge and Permanent Needle 3.60 .01 3.61 
Known Brand Crystal Micro- 
phones with Stand 10.20 .01 10.21 
Philco .001 to .05 Mfd. 600V 
Capacitors ; ; “15, sOf 16 
Phileo .5 Mfd. 600 Volt 
Capacitors : 45 .01 A6 
Philco 25 M‘d. 25 Volt 
Capacitors (Tubular) +: 45 01 46 
Phileo 8 Mfd. 500 Volt (F.P. 
Can) .. : 1.05 .0l 1.06 
Phileo .02 Mfd. 1700 Volt 
Capacitors : 42 01 43 
Philco Model 7001 Vacuum 
Tube Volt Meter-Ohmmeter 
and Capacitor Checker; All 
Ranges ie 104.50 .01 104.51 
Regal 3 Way Radios—Bat- 
tery and Electric P 29.95 .01 29.96 
ppretceanes Condenser — 20- 
10-5 Mid 450 Volt and 50 
Mfd at 25 Volt By foes .80 
Philco Indoor T.V. Aerials. 4.99 .01 5.00 


BEAUTIFUL STANDARD BRAND TELEVISION SETS 
FOR LESS THAN THE PRICE OF KITS! 


Complete with Hand Rubbed Cabinets and Picture Tube 


TELEVISION SET GUARANTEE 


2. Only 4 Controls on Front of Cabinet: 


. AN 


7 vision Channels). 
. Hand” Rubbed 


SIZE: 
SHTtPPING “WEIGHT: 45 pousds 


. Power Transformer 
5. All 


SIZE: 19” x 
SHIPPING WEIGHT: 


7” MODEL 500 
TABLE SET 
7” Electrostatic Kinescope tube. 
26 square inches. 


Picture Area 


Off-On- 
Volume, Brightness, Switeh 
and Contrast. 


Channel Selector 


- Focusing and all Horizontal and Vertical Con- 


tro’s used for Adjustment at time of Installa- 
tion are Readily Accessible at rear of Cabinet. 


. Power Transformer Provides Extra Safety Fea- 


tures. 

Dangerous Shock Points Guarded by an 
Interlock Switch, 

12-Channel Operation (covering all of the Tele- 
Permits its use on any Station 
in any Cit: 

Beautifully Grained Mahogany 


1514” x 171" 


Cabine!. 
11 att x 


YOUR PRICE: $138.76 


10” MODEL 600 
TABLE SET 
10” Electromagnetic Kinescope Tube. 
Area 62 square inches. 


Picture 


- Only 4 Controls on Front of Cabinet: Off-On- 


Volume, Brightness, Channel Selector Switch 


and Contrast. 


3. Focusing and All Horizontal and Vertical Con- 


trols used for adjustment at Time of Installa- 
tion are readily Accessible at rear of Cabinet. 
Provides Extra Safety Fea- 
tures. 

Dangerous Shock Points Guarded by an 
Interlock Switch. 

12-Channel Operation (covering all of the Tele- 
vision Channels). Permits its use on any Sta- 
tion in any City 


. Beautiful Hand Rubbed Period Style Dark Ma. 


hogany Cabinet. 
22” x 19” 
105 Pounds 
YOUR PRICE: $179.37 


- 7” Electrostatic 


2. Only 


7” MODEL 501 
PORTABLE 
Kinescope tube. 
26 square inches. 

4 Controls on Front of Cabinet: 
Brightness, Channel Selector 


Picture Area 


Off-On- 
Volume, Switel 
and Cenirast. 


3. Focusing and all Horizontal and Vertical Con- 


at time of Installa- 
at_rear of Cabinet. 
provides Extra Safety Fea 


trols used fo" Adjus. ment 
tion are Readily Accessible 
Power Transformer 
tures. 
All Dangerous Shock 
Interlock Switch. 
12-Channel Operation (covering all of the Tele- 
vision Channels). Permits its use on any Sta- 
tion in any City. 
Lu gage Style Leather Grain Case. 

0 


Points Guarded by an 


'ZE: 1114" x 151" x 17 


SHIPPING WEIGHT: 


IS STANDARD  R.M.A, 


2. Only 4 Controls on Front of Cabinet: 


36 aL ae 
YOUR PRICE $138.76 


10” MODEL 601 
FLOOR SET 
10” Electromagnetic Kinescope Tube. 
Area 62 square inches. 


Picture 


Off-On- 


Volume, Brightness, Channel Selector Switch 


and Contrast. 


3. Focusing and All Horizontal and Vertical Con- 


trols used for adiustment at Time of Installa- 
tion are readily Accessible at rear of Cabinet. 


. Power Transformer Provides Extra Safety Fea- 


. All 


vision Channels), 


SIZE: 
SHIPPING WEIGHT: 


TERMS: 25% deposit with order. Balance C.O.D. 


LOUIS M. HERMAN CO 


tures. 
Dangerous Shock Points Guarded by an 
Interlock Switch. 
12-Channel Operation (covering all of the Tele- 
Permits its use on any Sta- 
tion in any City. 
Beautiful Hand Rubbed Mahogany Console. 
18” x 21” x 35” 
135 pounds 

YOUR PRICE: $222.17 


2% off, if full payment is included with order. 


. Only 


3. Focusing 


. Power 


12” MODEL 700 
TABLE SET 

12” Electromagnetic Kinescope Tube. Picture 
Area 82 sq are inches. 
4 Controls on Front of Cabinet: 
Volume, Brighthess, Channel Selector 
and Contvast. 
and 
trols used for 
tion are readily 
Transformer 


Off-On- 
Switen 


All Horizontal and Vertical Con- 
adjustment at Time of Ins a- 
Accessible at rear of Cabir 


Provides Extra Safe\y F a- 


tures, 


All Dangerous Shock Foints Guarded by an In- 


* terlock Switch. 


. Be Boul ‘Handa Rubbed Period Style 


si PPING WE SIGHT: 


i. 


2. Only 


12-Channel Operation (covering all of the Tele- 
vision Channels). Permits its use on any Station 
in an» City 

Dark Ma- 


105 pounds 
YOUR PRICE: $223.9¢ 


PARTS EXCHANGED FOR 90 DAYS AT NO CHARGE 


12” 
FLOOR SET 

12” Electromagnetic Kinescope Tube. 

Area 82 square inches. 

4 Controls on Front of Cabinet: 

Volume, Brithtness, Channel Selector 

and Contrast. 


MODEL 701 
Picture 


Off-On- 
Switch 


3. Focusing and All Horizontal and Vertical Con- 


. All 
* vision Channels). 


SIZE: 
SHIPPING WEIGHT: 


trols used for adjustment at Time of Installa- 
tion are readily Accessible at rear of Cabinet. 


. Power Transformer Provides Extra Safety Fea- 


tures. 
Dangerous 


Shock Points Guarded by an 
Interlock Switch. 
12-Channel Operation (covering all of the Tele- 


Permits its use on any Sta- 
tion in any City. 
Beautiful Hand Rubbed Mahogany Console, 
LS? x 2s S5Y 
135 pounds 

YOUR PRICE: $244.96 


All items shipped F.O.B. Boston. 
885 BOYLSTON ST. 
BOSTON 16, MASS. 


Established 1928: Rated with Dun & Bradstreet; Member Boston Bett er Business Bureau 
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Li 

INSULATED 
COMPOSITION RESISTORS 


In critical television applications, Little 
Devil Resistors can be depended on for 
longer, trouble - free service. These tiny, 
rugged units give quiet performance and 
are ideal for sensitive RF circuits. More- 
over, they are available in+ 5% as well as 
+ 10% tolerances — in 4, 1, and 2-watt 
sizes; standard RMA values. 


SH-H-H-H 
IT’S QUIETI<; 


~ 


Se 


NOISE-FREE 
TYPE AB POTENTIOMETER 


Continued use has little effect on the 
resistance of this unit because the resist- 
ance material is solid-molded—not sprayed 
or painted on. In fact, the noise level often 
becomes less with use. The unit has a 2- 
watt rating with a good safety factor. 


SEND NOW for Catalog No. 21 


OHMITE MFG. CO. 
4894 Flournoy St., Chicago 44 


Be Keght with... 
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Radio Business 


American Phenolic Corporation of Chi- 
cago reports a net profit for the year 
ended December 31, 1948, of $183,141, 
equal to 46 cents a share. This compares 
with a net of $66,491 or 17 cents a 
share for the preceding year. 


Transvision, Inc. of New Rochelle, N. 
Y., has been appointed exclusive na- 
tional distributor of Du Mont Inputun- 
ers through jobbing, amateur supply, 
and retail channels, it was announced 
by HERBERT SUESHOLTZ, general man- 


| ager of Transvision. The company has 
| been granted the exclusive right to use 


the Inputuner in its television kits. 


Resistors, Ine. of Chicago has moved 
into its own new plant, according to an 
announcement by JOSEPH J. CERNY, 
founder and president. The new build- 
ing is located at 5226 West 26th Street, 
Chicago. 


RCA Communications, Ine., New York, 
has opened the first direct radiotele- 
graph circuit between the United States 
and Pakistan, according to HARRY C. 
INGLES, president of the company. 
George V. Allen, U.S. Assistant Secre- 
tary of State, and Hon. Sardar Abdur 
Rab Nishtar, Pakistan Minister of 
Communications, inaugurated the serv- 
ice with an exchange of messages. 
Since the formation of Pakistan, the 


| United States has been supplying it 


with large quantities of heavy ma- 
chinery, automobiles, and farm equip- 
ment. In return, this country has re- 


| ceived substantial quantities of jute, 


cotton, tea, hides, wool, and chrome ore. 
Because of this increasing trade ex- 


| change, Mr. Ingles said, it is believed 


that the new circuit will handle more 
than 2,000,000 words in its first year 
of operation. 


International Telephone & Telegraph 
Corp., New York, announces a net in- 


come for 1948 of $2,197,877, against 


$1,371,697 in the preceding year of 1947. 


' Sylvania Electric Products. Inc., Salem. 


Mass., reports that the consolidated net 


_ income for the first quarter of 1949 was 


$1,176,815, compared to $1,162,737 


earned during the first quarter a year 


ago. Net income for the first quarter of 
1948 included approximately $180,000 
of nonrecurring income arising from a 


_ profit on the sale of its assembly plants 


in Bloomington, I[ll., and Riverside. 
Calif., as well as certain tax credits 
that the company did not have this 
year. On the basis of the average num- 
ber of shares outstanding during the 
quarter (1,228,772) the net income was 


_ equal to 88 cents per common share, 


after deducting dividends of $1.00 a 
share on the $4 cumulative preferred 
stock. This compares with $1.06 a share 
earned on the 1,006,550 common shares 
outstanding during the first quarter of 
1948. 

Consolidated net sales for the quarter 
ended March 31, 1949, were $27,108,895, 
an increase of 10.4% over the $24,547,- 
529 of sales for the first quarter a 
year ago. 


Radio Corp. of America, New York, 
through its chairman of the board, 
BRIGADIER GENERAL DAVID SARNOFF, 
announced at the 30th Annual Meeting 
of RCA stockholders that net profit, 
after taxes, of RCA for the first quar- 
ter of 1949 was $5,932,083, an increase 
of $167,585 over the same period in 
1948. Profit for the first quarter of 
1949—before federal income taxes— 
amounted to $9,804,083, compared with 
$9,631,498 in 1948. 

Earnings per common share for the 
first quarter of this year amounted to 
37.1 cents, as compared with 35.8 cents 
per common share for the first quarter 
in 1948. Consolidated gross income of 
RCA during the first quarter of 1949 
amounted to $92,327,827, compared with 
$88,053,297 for the same period last 
year. This represents an increase of 
$4,274,530 over the 1948 figure. 


Army-Navy Electronic Standards Agency 
has been reconstituted as the Armed 
Services Electro Standards Agency. The 
change provides for official participa- 
tion by the Air Force. 

Employing 126 persons, the Agency 
occupies five buildings just outside the 
mainsarea of Fort Monmouth, N.J., 
near the Signal Corps Engineering 
Laboratories. Sales and technical repre- 
sentatives of radio-electronics manu- 
facturers are welcome to visit the 
Agency at any time, according to its 
officials, to obtain firsthand informa- 
tion on the work it is doing. 


The mission of the Agency is: 


1. To reduce the number of styles 
and types of electronic components used 
in the manufacture of military equip- 
ment of all kinds; 


2. To insure their quality and de- 
pendability; 

3. To achieve a high degree of inter- 
changeability; 

4. To designate approved sources of 
supply. 

The Radio Manufacturers Association 
is cooperating wholeheartedly in imple- 
menting this program. A procedure for 
obtaining industry agreement on pro- 
posed JAN (Joint Army-Air-Navy) 
specifications was worked out by RMA 
and the Agency at a meeting held in 
New York at the time of the IRE con- 
vention this year. 

Considerable progress in alleviating 
the war-born confusion over electronic 
parts is being made. For instance, three 
standard crystal holders, to meet any 
foreseeable requirement, have been 
adopted to replace 350 different holders 
which were formerly used. A_ single, 
standard, wire-wound resistor takes the 
place of 33 former nonstandard types. 
Audio and power transformers that. re- 
quired more than 10,000 different sizes 
and shapes of cases can now be accom- 
modated in only 22 standard containers. 


Measuring instruments and tubes have — 


received special attention. More than 


~ 37,500 types of meters have been re- 


duced to 3,700 standard types, and 3,000 
types of vacuum tubes have been cut 


down to 800 for replacement purposes — 
and to about 200 for new applications. 
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Famous Sylvania Polymeter 
now available with new 

plus features for complete 
television service! 


@ Shielded ac probe lead—reduces 
stray field effect. 


POLYMETER 
TYPE 221— 
$99.50 


e Microphone type panel connectors on probe 
leads insure firm, long life connections. 


e RF probe features ground clip and 
detachable extension tip—extremely flexible 
in application. 


RANGES 


DC volts 0-3, 10, 30, 100, 300, 1000, 10,000* 
CHECK THESE OTHER AC volts 0-3, 10, 30, 100, 300, 1000 
RF volts 0-3, 10, 30, 100, 300 
OUTSTANDING FEATURES: Resistance Ohms _ 0-1000, 10,000, 100,000, 1 meg., 10 meg., 1000 meg. 
Current Ma 0-3, 10, 30, 100, 300, 1000 


The essentially flat frequency response of 20 Current Amps — 0-10 


cycles to 300 me. and useful range to 500 me. DC, AC, RF and Ohm scales utilize authentic Vacuum Tube Voltmeter 
vives ie complete Seendn tubesvoltmeter a Circuits resulting in extremely low load when measuring delicate circuits. 
range low enough to test high fidelity amplifiers, 
yet high enough to accommodate all television Sen UE NEY 
frequencies. AC volts 20 cps to 15,000 cps 

RF volts 10,000 cps to 300 mc 


The instrument has seven current scales—six 
of them reading in milliamperes and one read- 
ing in amperes. The specially engineered 
Sylvania Subminiature Tube contained in the 
RF Probe permits the exceptionally high fre- 
quency range of this instrument at a high in- 
put impedance and an unusually low input 
capacitance. 

The large 414” meter affords maximum read- 
ability, while careful design minimizes error 
introduced by line voltage variation, tube varia- 
tions and stray fields. 

Be sure to send your coupon today to receive 
full particulars on the new Sylvania Polymeter 


Type 221! 


“With this new DC Voltage Mullti- 
plier, Type 223, the 1,000 vde range 
setting on the new Sylvania Poly- 
meter will read 10,000 vde full seale! 
The 300 vde range setting will read 
3,000 vde full scale! Add this acces- 
sory and you have a Kilovoltmeter 
for testing TV circuits and other 
high de voltage applications. Only 
$9.95 ! 


Gentlemen. 
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Want To Double Your Pay! 


How To Pass FCC 
commencts: LICENSE 
EXAMINATIONS 
GET THIS AMAZING NEW BOOKLET FREE! 


° ras Tells of thousands of brand-new, better-paying radio jobs now 
Add Technical Training to Your open to FCC License-Holders. 


Practical Expe rience and 2. Tells how you will benefit by holding an FCC Commercial License: 
3. Tells how YOU can get your FCC Commercial Radio Operator Li- 


cense IN A FEW SHORT WEEKS—EASILY AND QUICKLY, by using 
CIRE simplified training and coaching AT HOME in your 
SPARE TIME. 


4. Tells of hundreds of our successful students who now have 


COMMERCIAL L 4 C Fe . S " licenses and new, better-paying jobs. 
. Tells how we prepare you to pass the new FCC Commercial 
RADIO OF ERATOR License Examinations, which now include FM and Television. 


6. Tells how we guarantee to train and coach you until you get 
IN A FEW SHORT WEEKS! Teun Neende: eee 


It's EASY if you use CIRE Simplified Training qe Tells how we help you get a better-paying, icenaed job, with our 
&® COACHING AT HOME in SPARE TIME — ta wa free and exclusive service, which prepares your em- 


wn 


ae ployment application for mailing to hundreds of 
Get your license easily and quickly and ee only employers, including FM, AM and Television Broad- 
be ready for the jobs open to ticket Cp ae cast Stations, Radio Manufacturers, Police Radio 
holders which lead to $3000 to yf Ee) tia Stations, and Radio-Equipped Taxi, Bus, and Public 
$7500 (average pay reported by p BY Utility Companies. 


YOUR FCC TICKET IS ALWAYS RECOGNIZED IN ALL 
RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY 


FCC nationwide survey). CIRE 
training is the only planned 
course of coaching and training 
that leads directly to an FCC 


license. 


CIRE GRADUATES FIND 
FCC LICENSE PAYS OFF 


a CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RC-7, 4900 Euclid Bldg., Cleveland 3, Ohio 


"I now hold ticket Number P-10-3787, and holding (Address to Desk No. to avoid delay) ; 
the license has helped me to obtain the type of | want to know how I can get my FCC ticket in a few short weeks by training 
job I've always dreamed of having. Yes, thanks at home in spare time. Send me your amazing new FREE booklet ''Money 
to CIRE, | am now working for CAA as Radio Making FCC License Information, "as well as a FREE sample FCC-type 
Maintenance Technician, at a far better salary exam and FREE booklet, ''How to Pass FCC License Examinations’ (does not 
than I've ever had before. | am deeply grateful." cover exam for amateur license). 


Student No. 3319N1I2 


"| took the FCC examination on March 4th and received my second class d 
radiotelephone license March 9th. | go to work for the Trans- Texas Airways i 


in the maintenance department. Thanks for all the assistance.’ 
Student No. 2394A1 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Desk RC-7 4900 Euclid Building, Cleveland 3, Ohio 
Approved for Veteran Training under the ‘‘G. J. Bill of Rights’ 


NO OBLIGATION—NO SALESMEN 
1 LS Se Le A. 2 ee ee ee ees ee 


RADIO-ELECTRONICS Phor 


j O Veterans check for enrollment information under G.|. Bill 
LSS, 
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Biological Electronies 


. . . Electronic Health Research is Forging Ahead Rapidly . . . 


MOST important branch of electronics con- 
cerns itself with electronic biological re- 
search. It has expanded rapidly during 
recent years and is certain to gain 
greater importance because it is now 

recognized as one of the dominant factors in im- 
proving the health of all living things. 

It has been known for over 150 years that many 
biological processes are electric in nature. Thus 
for instance, muscular electricity is generated 
when a muscle is flexed. This effect can be accu- 
rately measured and recorded. That electricity is 
biologically produced is best illustrated by the 
electric eel which can generate several hundred 
volts of electric current—a sufficient electrical 
force to paralyze a man or a horse. Electric eels 
were used at the New York Aquarium and else- 
where to light a string of 117-volt neon lamps— 
no mean feat for a purely biological electrical 
force. 

The human heart, which is in reality a large 
muscle, generates a fluctuating current which is 
readily detected by that modern electronic instru- 
ment, the electrocardiograph. It amplifies the 
heart currents by means of an electronic am- 
plifier ; it then traces an undulating graph of the 
heart currents on a moving paper tape with an 
ink or similar stylus. 

As far back as 1911, the writer suspected that 
the animal brain generates electrical currents 
during the thinking processes. In his novel, Ralph 
124C 41+, first published in 1911, he described a 
hypothetical instrument which he named the 
Menograph. By discs strapped to the side of the 
human head, impulses were conveyed to a machine 
which traced a graph on a moving strip of paper. 
This was supposed to give a permanent record of 
your thoughts which could then be read by one 
who had learned to interpret the graph. In other 
words, a sort of mind-writer or mind-writing 
machine. 

This early prediction was partly realized in 
1935 when Dr. Hollowell Davis of Harvard Medi- 
cal School used an electroencephalograph in reg- 
istering brain waves, recording them on a moving 
tape precisely as imagined by the writer 25 years 
before. The electroencephalograph is being used 
more and more in research medicine today, par- 
ticularly in diseases of the mind such as epilepsy, 
chorea (St. Vitus dance), and in many other ner- 
vous disorders. It has become a most important 
tool of medical science. 

Animal vision as we know it today is of a photo- 
chemical-electrical nature. We still do not know 
all that is to be known about it. As has been pointed 
out many times in these columns, the animal eye 
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perhaps holds the secret of future, improved tele- 
vision. Our present television transmitters use a 
system of mosaic “seeing”? which comes close to 
animal vision, but does not duplicate it by any 
means. Our transmitters still scan, whereas the . 
animal eye does no scanning. Future television, 
transmitting as well as receiving, will probably 
do away with all present-day scanning means. 
This should greatly simplify our future receivers. 

A most interesting biological electrical effect is 
connected with ovulation. The human female ovu- 
lates at an uncertain time during her monthly bio- 
logical cycle. Ovulation takes place approximately 
midway between the menses. The ovaries then 
release a female human egg. Since this egg is 
much smaller than the period at the end of this 
sentence, it is almost impossible to trace it phys- 
ically. But electronics has come to the aid of the 
medical research laboratory and it is possible 
today, by purely electronic means, to know the 
exact time of ovulation by merely connecting one 
electrode over the abdomen of the subject, the 
other electrode going to the wrist. The electronic 
instrument records a varying curve of the elec- 
tric potential, while the subject sleeps. It also re- 
cords her varying temperature. It was found that 
the woman’s electric potential increases to a peak 
during ovulation. Her temperature is also highest 
at that moment. The exact time of ovulation is 
important for women who have difficulty in con- 
ceiving, because the best time for conception is 
right after ovulation. Much work remains to be 
done in this field. 

Similar research work now being carried out 
in embryology indicates that the growth and be- 
havior, as well as pre-natal diseases and defects 
of the human fetus may be charted with equal 
accuracy. 

Very recently electronics has been drafted into 
cancer research, particularly research on internal 
cancers. While nothing of any definite nature has 
as yet been announced in this branch, medical re- 
searchers believe that electronics will play an 
increasingly important role in internal cancer re- 
search due to the difference of electrical potentials 
in cancer cells as compared to normal cells. It is 
even highly conceivable that electronics will help 
us to throw new light on cell growth in general. 

This short article must of necessity be sketchy. 
It would take a number of pages to merely enum- 
erate all the various facts and usages of the new 
art. Biological electronics has only made a begin- 
ning. It is safe to predict that an entirely new and 
most important science will be founded on it, 
which will greatly benefit not only humans but all 
animal and plant life as well. 
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NSATISFACTORY reception of 
television signals is caused 
primarily by either 
1. Attempted reception of sig- 
nals beyond the normal service’ range 
of a station; or 

2. Deficiencies in receiver design. 

The average full-power television sta- 
tion has a normal reception radius of 
only approximately 40 miles. Receivers 
require a relatively strong signal to 
overcome interference from other radio 
or television stations or from nonradio 
devices, such as heating pads, flashers, 
etc. The desired signal must be at least 
100 times as strong as an undesired in- 
terfering signal for satisfactory recep- 
tion, whereas standard broadcast re- 
ception requires a signal-to-noise ratio 
of only 20. 

At present, many television stations 
are operating with low power, pending 
the delivery of higher-power equipment 
—and other stations in smaller cities 
have been permanently assigned lower 
power. Under these circumstances, the 
satisfactory reception range may be 
as low as 20 miles. 

Normally, television manufacturers 
and reputable technicians will inform 
set buyers of the expected range of a 
television receiver for any specific loca- 
tion. Occasionally, however, an installa- 
tion, made when freak conditions al- 
lowed excellent reception in a fringe 
area, leaves the set owner with short 
periods of good reception and long 
periods of idleness in between. 

Certain receivers have sufficient sen- 
sitivity to receive desired stations but 
not enough selectivity to reject unde- 
sired stations. It is usually safe to dis- 
regard this and accept the consequent 
saving in manufacturing cost, as most 
receivers are sold in areas where there 


is little chance of adjacent-channel in- 
terference. However, in many cases, 
receivers are used in areas of low signal 
strength or near a radio station operat- 
ing on another frequency. Then, if the 
receiver does not have sufficient selec- 
tivity, reception is unsatisfactory. The 
possible alternatives are to obtain a re- 
ceiver with good electrical character- 
istics or to install wavetraps or other 
rejection devices. 


Types of interference 


Television interference is audible in 
the sound channel, appears in the pic- 
ture as bars or herringbones, or else 
causes reversed or torn images. Most 


Fig. |—Normal test pattern looks like this. 


likely to occur where the television sta- 
tion signal is weak and the undesired 
signals are strong, such interference 
can be divided into six categories: 

FM broadeast signals are received 
because of the set’s poor image rejec- 
tion when the FM station is operating 
on a frequency removed from the 
wanted frequency by twice the set’s i.f. 
The trouble may occur when the re- 
ceiver is tuned to channels 2, 8, or 4. 
This interference is a receiver design 
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fault. Trap circuits or reorientation of 
the antenna may relieve it. Fig. 1 is a 
normal test pattern. Fig. 2 shows the 
effect of FM interference. 

International shortwave broadeast and 
point-to-point telegraph stations may be 
received on all television channels. This 
is due to direct feedthrough from the 
r.f. section of the receiver to the i.f. 
amplifier. The trouble is common in 
prewar receivers having an i.f. of 8 to 
12 me, and occasionally occurs in post- 
war receivers with i.f.’s between 21 and 
26 me. Again, trap circuits at the an- 
tenna terminals are usually effective. 
Fig. 3 shows the effect on the screen of 
this type of interference. 

Amateur radio stations may be heard 
or seen on a television receiver. Har- 
monics of stations operating on 10 
meters may come through or there may 
be adjacent-channel response to sta- 
tions operating in the 6-meter (50-54- 
me) amateur band. That you hear an 
amateur station on your television re- 
ceiver is not necessarily an indication 
that the amateur is operating off fre- 
quency or in any other illegal manner. 
It may mean that the amateur station’s 


Fig. 2—Bars caused by interfering ham or FM. 
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signal is many times stronger than the 
desired television signal and your re- 
ceiver is not designed for adequate re- 
jection under these conditions. 

By adding preselection or appropriate 
filters to the receiver, interference may 
be eliminated or greatly reduced. The 
amateur’s assistance should be solicited 
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Open quarter-wave stub acts as a tuned trap. 


and adjustments made on a co-opera- 
tive basis. This is especially true in the 
case of harmonics, which cannot be 
eliminated by traps on the receiver 
without removing the desired picture. 
Figs. 2 and 3 show this type of inter- 
ference. 

Police, aviation, utility, and other 
low-power signals have the same ap- 
pearance on the screen and may be 
cured in the same ways. 

Automobile ignitions send out r.f. 
pulses at a high rate. In slight and 
moderate cases, the pattern on the 
screen is unaffected except that short, 
white lines appear across the picture, 
as in Fig. 4. Strong ignition interfer- 
ence may tear the picture badly. 

Medical diathermy machines, indus- 
trial heating appliances, flashers, heat- 
ing pads, and many other electrical de- 
vices are, in effect, radio transmitters. 
Though frequencies have been assigned 
for diathermy and industrial heating, 
it will probably be some time before all 
existing machines are replaced by ones 
designed to operate on the assigned fre- 
quencies; in the interim, it will be 
necessary to solve the interference on a 
case-to-case basis. These signals may 
be identified by a scratching or tearing 
sound or by a low-pitched hum on the 
sound channel of a receiver, and by 
moving bars or tears in the picture 
(Figs. 5 and 6). Once the offending 
machine is definitely located, it is usual- 
ly possible to add signal-suppressing 
equipment to it. 

Interference from other television re- 
ceivers is probably the most difficult 
complaint to explain to the set owner. 
The effect is similar to that produced 
by diathermy or industrial heaters. 
Moving one or both antennas may help. 

Each receiver contains an oscillator 
which may radiate a strong signal over 
a distance of a few hundred feet. This 
shows poor r.f. amplifier design, and 
should be classed as a deficiency in the 
offending receiver. It usually occurs 
when one set is tuned to one of the 
lower channels and the complaining re- 
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ceiver is tuned to one of the higher 
channels. For instance, a TV set tuned 
to channel 5 picks up the oscillator sig- 
nal of a neighboring receiver tuned to 
channel 2. 

Any filter circuit will cut down the 
desired signal as well as the interfer- 
ence; there is no stock remedy. Tactful 
contact with neighbors suggesting pos- 
sible schedules, reorientation of anten- 
nas, shielding oscillators, improvement 
of preselectors are all possible answers. 


Curing interference 


The following steps are recommended 
for the technician in the event com- 
plaints are encountered: 

1. Determine whether the trouble is 
occurring on all makes of television 
receivers in use in your area. If the 
trouble occurs predominantly on one 
make of receiver, it may be due to re- 
ceiver design deficiencies. 

2. Check all electrical devices in the 
complainant’s home, such as_ heating 
pads, refrigerators, etc. Turn them on 
and off, observing results on the TV set. 


LT 


The August issue of RADIO-ELEC 
TRONICS will feature an important 
article entitled “Improve Your Tele-_ 
fision Picture.” Especially = 
oward the non- or semi-technical set 
wner, it 


ways of stepping up the signal, re- 
ducing or eliminating ghosts, best 
»ylacement of the 
and 
enses, filters, and boosters. Adjust- 
nent of controls will come in for 
ome attention; as most viewers — 
now, this is by no means as simple 
s turning on a sound radio receiver. — 
Reserve your August copy of — 
RADIO-ELECTRONICS at your news- 
tand now. 
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3. Obtain assistance from the re- 
search or production engineering de- 
partment of the manufacturer of the 
receiver you are selling or servicing. 
Most manufacturers have experts who 
have already had experience in the 
solution of these problems. 

It is possible to add trap circuits to 
the input terminals of a receiver and 
reject an unwanted signal, provided the 
unwanted signal is on a frequency other 
than the desired signal. Suppose a tele- 
vision receiver tuned to channel 2 is 
receiving image interference from an 
FM station on 100 me. A piece of trans- 
mission line cut to one-quarter the 
wavelength of the undesired station 
and attached across the input terminals 
of the receiver along with the antenna 
lead-in may considerably reduce the 
interference if it is not bad. 

To determine the length in feet of 
such a stub, divide 246 by the station 
frequency in megacycles. For example: 
246/100 me = 2.46 ft. = 29.25 inches 
(approximately). 
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Cut the piece of transmission line a 
few inches longer than the formula in- 
dicates and attach it to the receiver 
terminals. Cut off a small piece at a 
time until it tunes to the desired fre- 
quency and the unwanted signal is re- 
duced. Leave the end open. 

The material in this article was ab- 
stracted from Federal Communications 
Commission bulletin 48-1804 (22929). 


(Test patterns courtesy NBC, RCA, Allen B. 
Du Mont and Philco Corp.) 


Fig. 5 (above) and Fig. 6 (below) —Diathermy 
and other devices may bring these bad results. 
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How a IV Station Operates 


Photos courtesy RCA 


This is an image-orthicon camera with telephoto lens in the turret. 


HE technician who repairs tele- 

vision receivers finds himself work- 

ing on circuits much like those at 

the transmitting station, and he 
must deal with signals sent by the 
transmitter. In television, the interlock- 
ing of the received signals with opera- 
tion of various parts of the set is more 
vital than in almost any previous radio 
work. It is logical to expect that a 
knowledge of TV stations will aid the 
technicians. 

The block diagram of Fig. 1 gives a 
skeleton picture of the makeup of a 
station. The heart of the video system 
is the camera, which translates light 
variations into voltage variations. 

The synchronizing generator is the 
traffic policeman of television. It sends 
out a complex series of pulses that con- 
tro] the vertical and horizontal sweeps, 
the retrace blanking, and the flyback of 
the electron beams in both studio cam- 
era and home receiver viewing tube. It 
is the unit responsible for keeping cam- 
era and cathode-ray tubes exactly in 
step so that televiewers at home see a 
replica of the studio scene rather than 
a crazy-quilt pattern of unrelated light 
blobs. 

The control, mixing, and switching 
equipment amplifies signals for several 
cameras, mixes or selects the scenes 
from each, and adds the synchronizing 
pulses in the correct amounts. Here, 
too, aberrations in the picture—light or 
dark patches which don’t belong there, 
curved lines that should be straight— 
are corrected by control men whose fin- 
gers play constantly over a console 
studded with small knobs, injecting 
square, parabolic, or sine waves in 
amounts just large enough to cancel out 
the trouble. The output from this sec- 
tion of the station is called the com- 
posite signal because it contains every- 
thing necessary to produce a picture. 


The transmitter is merely a link in 
the communication chain, carrying the 
composite signal to the receiver. Be- 
cause the composite signal covers a 
wide range of video frequencies, the 
transmitter must be capable of taking 
modulation up to about 6 me. 

The studio sound equipment is like 
that in a standard broadcast station. 
Microphones, of course, are not set up 
on stands but are carried on long booms 
so they can be suspended above the 
scene and out of camera view. An op- 
erator in the control room mixes the 
sound from the microphones and from 
phonograph turntables. It then passes 
to an FM transmitter, similar to 88- 
108-me transmitters except for its fre- 
quency and the fact that modulation 
swing is only 50 ke instead of 150 kc. 

The mobile pickup equipment, carried 
in one or more trucks, is a complete 
television station in miniature. It in- 
cludes cameras, syne generator, mixing 
equipment, and sound apparatus. The 
output of the mobile unit modulates a 
small u.h.f. transmitter, also carried in 
a truck. The sound may be transmitted 
in the same way, or—depending on 
conditions—it may be sent to the 
studio via wire line. 

At the studio a receiver picks up the 
signal from the mobile transmitter and 
demodulates the r.f. to obtain a com- 
posite video signal. This is used to mod- 
ulate the regular station video trans- 
mitter to send the remote picture along 
to home receivers. One of the photos 
shows the essential video equipment 
for a field pickup. 


How the "ike" works 


The starting point of the television 
chain and the device which made video 
a practical medium is the camera tube. 
Before the war the iconoscope was the 


A general knowledge of how the 
TV signals originate will help 
the repair technician with his 


daily television servicing job 
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most used. Though the image orthicon 
is much more popular today, the “ike” 
is still in service because of its high 
definition under very bright light. 

Fig. 2 is a simplified schematic draw- 
ing of an iconoscope. A mosaic of silver- 
cesium compound (cesium is light-sen- 
sitive) is deposited on one surface of 
the mica plate. It is made up of millions 
of extremely fine globules, each in- 
sulated from the others. On the rear of 
the mica plate a solid metallic layer 
(platinum) is deposited. This is the 
signal plate. Effectively, there are mil- 
lions of minute capacitors, one plate 
of each being a globule of cesium-silver, 
with the signal plate common to all 
the capacitors. 
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Fig.1—Diagram traces signal through station. 
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When cesium is struck by light, it 
emits electrons. The number of elec- 
trons liberated is in direct proportion 
to the intensity of the light. When the 
scene to be televised is focused on the 
mosaic of tiny silver-cesium globules, 
each globule emits electrons in propor- 
tion to the light striking it. Since it 
lacks electrons, each globule is then 
somewhat positive with respect to the 
signal plate and acts as a charged ca- 
pacitor. 

As the scanning beam reaches each 
charged globule, it replaces the lost 
electrons and neutralizes the charge. 
The small pulse of electrons redis- 
tributing themselves on the two plates 
of the capacitor (globule and signal 


RADIO-ELECTRONICS for 


_—— 


— 


| 
\ 


plate) flows through the resistor and 
creates a voltage drop across it which 
is amplified and sent to the mixing 
equipment. The pulse amplitude at any 
instant is, of course, proportional to 
the brightness of the light striking the 
globule being discharged. 


The image orthicon 


The iconoscope is not the most sat- 
isfactory camera tube because of its 
low signal output and because sec- 
ondary electrons, emitted from the 
mosaic by the impact of the high-speed 
scanning beam, fall back on it and 
create random signals which affect the 
shading of the picture. In addition, the 
tube is large and difficult to use in 
cameras with rotatable lens turrets. 

The image orthicon is smaller, much 
more sensitive, especially at low light 
levels, and gives excellent definition. 
Its construction is shown in Fig. 3. 

Light from the scene to be trans- 
mitted is focused on the transparent 
photocathode, whose light-sensitive coat- 
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Fig. 2—Iconoscope is bulky, contains mosaic. 


ing emits electrons in proportion to the 
light intensity. These electrons, mag- 
netically focused by coils around the 
tube, are drawn in straight lines to- 
ward the target screen. The screen is 
at zero volts with respect to ground, 
while the photocathode is held at —300; 
the screen is, therefore, positive with 
respect to photocathode and attracts 
electrons from it at a fair rate of speed. 

About half of the photo-electrons 
pass through the screen and strike the 
target, a piece of very thin, low-resis- 
tivity glass. The resistivity of the glass 
is so low that a charge on one of its 
surfaces is transmitted to the opposite 
surface very quickly, but it is so thin 
that a charge at any point on the glass 
does not have time to spread appre- 
ciably over the surface during the time 
of one frame. 

The photoelectrons passing through 
the target screen hit the target hard 
enough to release secondary-emission 
electrons from it; several electrons are 
released for each electron which hits 
the target. The secondary electrons are 
collected by the target screen. 

Since the electrons liberated from 
each point on the target are greater in 
number than those hitting it, the net 
charge on any area is positive in pro- 
portion to the light in the corresponding 
area of the original scene. 

The scanning beam, originating in 
the electron gun, is a_low-velocity 
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TARGET ( TWO-SIDED) 


Fig. 3—Image orthicon has electron multiplier for high sensitivity, works with low light. 


The small size and convenient shape of the 


stream (unlike that in the iconoscope) ; 
when it strikes the target, it has not 
enough force to dislodge secondary 
electrons of its own. The scanning 
beam is reflected by the target, and a 
return beam goes back toward the orig- 
ination point. 

If no light were present and no areas 
of the target were positive, the return 
beam would have constant amplitude. 
But whenever there is light and the 
scanning beam strikes a target area 
which is positive, it loses some of its 
electrons to the target—enough of 
them to neutralize the target’s charge. 
At these instants, the return beam’s 
amplitude decreases because of the elec- 
trons left behind on the target. The 
return beam is thus amplitude-modu- 
lated with picture information. 

The return beam hits the scanning 
aperture disc hard enough to dislodge 
secondary electrons from it—again sev- 
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image orthicon suit it for many applications. 


eral are emitted for each one striking. 
In effect, there is an amplification of 
the modulated return beam. The sec- 
ondary emission from the dise goes into 
the electron multiplier surrounding the 
cathode structure. The multiplier is 
similar to those found in some high- 
gain multiplier phototubes; its output 
is fed to a vacuum-tube video amplifier. 

The sensitivity of the image orthicon 
is comparable to that of the human eye; 
it is considerably greater than that of 
high-sensitivity motion-picture film. In 
fact, a single candle provides enough 
illumination to transmit a television 
picture. It does its best work at com- 
paratively low light levels, where the 
output is directly proportional to the 
light. Where the light is very bright, 
changes in illumination do not produce 
a change in output, so an iconoscope is 
preferable—though the image orthicon 
can be used. 
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Cireuits for Horizontal A.F.C. 


T IS of the utmost importance in tele- 
vision to avoid picture distortion, 
that the frequency of the horizontal 
Sweep circuit in the receiver be ex- 

actly equal to that of the sweep in the 
camera tube. In addition, the phase re- 
lationships between the two sweeps 
must be correct—the sweep for a par- 
ticular line in the receiver must start at 
the same time as the sweep scanning 
that line at the transmitter. 

For this reason, synchronizing pulses 
are sent as part of the transmitted tele- 
vision signal, and these pulses are used 
at the receiver to synchronize the sweep 
circuits. There are a number of ways of 
utilizing the sync pulses, the simplest 
being to use the pulses to trip a single- 
stroke sweep circuit. 

Such a method, while theoretically 
ideal, falls down in practice for several 
reasons. First, where the pulse varies in 
strength, as may be the case when tun- 
ing from station to station, the sweep 
width may also vary. Second, if the 
pulse should fail to be present at a par- 
ticular line, the sweep would not occur. 
And third, a noise pulse would have no 
difficulty in tripping the sweep at the 
wrong time. 

Because of the difficulties encoun- 
tered with single-stroke, pulse-con- 
trolled sweeps, self-oscillating sweep 
circuits are universally used in modern 
television sets. But this brings up the 
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Fig. I—A.f.c. circuit used in many TV sets. 


Operation of automatic frequency 
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control circuits 
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problem of controlling both the fre- 
quency and phase of a local oscillator, 
while at the same time avoiding troubles 
introduced by noise pulses. A number 
of automatic-frequency control (a.f.c.) 
circuits have been devised and put into 
use, but most are of four basic types. 

A very popular a.f.c. circuit, used by 
RCA, Admiral, Motorola, and others, is 
shown in simplified form in Fig. 1. 

The 6K6 is connected as a conven- 
tional Hartley oscillator, its operating 
frequency depending upon the resonant 
frequency of a tuned circuit consisting 
of primary coil L2, distributed capaci- 
tance, and the 6AC7 reactance tube. 
Capacitors Cl and C2 provide the nec- 
essary feedback from the plate circuit 
to the grid-cathode circuit of the 6AC7, 
so that the plate current of the tube 
lags the plate voltage by 90 degrees. 
The 6AC7 thus acts as an inductance 
shunting L2. 

How much inductance the tube pre- 


sents is determined by its plate current 


which, in turn, is dependent upon grid 
bias. If the bias is increased, the plate 
current is reduced, and the tube acts as 
an inductance of higher value. Thus, if 
the negative d.c. voltage on the grid of 
the 6AC7 is increased, the operating 
frequency of the 6K6 oscillator is re- 
duced. When the bias voltage is re- 
duced, the operating frequency is in- 
creased. 
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The output from the plate circuit of 
the 6K6 oscillator is fed to a differen- 
tiating circuit (not shown), and the 
pulse produced controls a tube used to 
discharge a capacitor in a conventional 
R-C sawtooth generator. The sawtooth 
is amplified and used for sweep pur- 
poses. 

Coil Li is coupled to L2, and the 
sine-wave voltage appearing across it is 
applied to the diode plates. The hori- 
zontal pulse from the syne amplifier is 
applied to the diodes through coupling 
capacitor C3. Thus, the a.c. voltage ap- 
plied to diodes D1 and D2 consists of 
both a pulse and a sine wave, having 
a combined wave shape as shown in 


Fig. 2-a. 
ex = 
ty EI 


PE PULSE —« f 
4) EI 
El 
oS ) 
E2 
D 2 — 
c 


TS ee 


: 


| 
aa 
E2 £2 
2 = D 


Fig. 2—Waveshapes applied to 6ALS5, Fig. I. 
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The voltages applied to D1 and D2 
are equal. The sine-wave components 
are 180 degrees out of phase, but the 
pulse is in phase on the two plates. 

A d.c. voltage appears across R3 
when D1 conducts on positive peaks. A 
similar d.c. voltage appears across R4 
when D2 conducts. The voltage across 
either resistor depends on the ampli- 
tude of the positive a.c. peaks. 

When the applied voltages are equal 
(K1 = E2 in Fig. 2-a), the total dc. 
voltage across both resistors is zero, 
since the resistors are connected back- 
to-back. The bias applied through R1 
and R2 to the grid of the 6AC7 reac- 
tance tube is the -2 volts supplied to 
the lower end of R4. 

Suppose now that the frequency of 
the local horizontal sweep oscillator be- 
comes less than that of the incoming 
syne pulses. The position of the pulses 
on the combined wave applied to the 
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diode plates shifts as in Fig. 2-b. The 
positive voltage applied to D1 exceeds 
| the voltage applied to D2. Thus, the 
| voltage across R3 becomes greater than 
| that across R4, and the d.c. drops no 
# longer cancel. There is a net positive 
i voltage left over which cancels part of 
) the negative bias voltage and thus 
reduces the 6AC7 grid bias. 

The reduction allows the plate cur- 
/ rent to increase, causing the tube to act 
| like an inductance of smaller value 
/ (shunted across L2), raising the oper- 
i ating frequency of the oscillator and 


FROM 
SYNC AMP 


FROM ee ON HORIZ OUT TRANS 


Television News 


25 


(of the sawtooth) is balanced by the 
current flow on negative half-cycles. 
Let us now consider the condition 
with both voltages (pulse and saw- 
tooth) applied simultaneously to the 
diodes D1 and D2. If the pulses occur 
while the sawtooth voltage is passing 
through zero, as is desired, there is 
still no d.c. voltage between point A 
and ground, since the average voltage 
applied to each diode is equal. 
Suppose, however, that the frequency 
of the local sweep changes so that the 
pulses are no longer in step with the 
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Fig. 3—A.f.c. circuit which controls operating frequency of a multivibrator sweep oscillator. 


} bringing it back in step with the incom- 
| ing syne pulses. 
Should the frequency of the horizon- 
| tal sweep oscillator drift in the op- 
| posite direction (Fig. 2-c), the opposite 
/ action would occur to correct the error. 
We see, therefore, that this a-f.c. 
circuit is quite similar to the a.f.c. cir- 
| cuits sometimes used to control the 
) local oscillators in superheterodyne re- 
| ceivers. A reactance tube is shunted 
ij across the tuned circuit of the local 
| oscillator, and the reactance tube is con- 
trolled by a d.c. voltage obtained from 
| a discriminator. 
An a.f.c. circuit used to control the 
| operating frequency of a multivibrator 
| sweep oscillator is shown in Fig. 3. A 
| circuit similar to this has been used 
in some General Electric and Stewart- 
| Warner receivers. 
| The pulses from the syne amplifier 
| are fed to the transformer, which has a 
center-tapped secondary connected to 
diodes D1 and D2. A positive pulse is 
applied to the plate of D1, and a nega- 
tive pulse to the cathode of D2. 
| When the plate of D1 is positive, the 
current flow is from the cathode to the 
| plate of D1, through R1 to ground, and 
from ground through Cl, R2, and C2 
back to the cathode. At the same time, 
however, the cathode of D2 is negative, 
and the current flow from this diode 
through R2, Cl, and C2 is in the op- 
posite direction. Thus, with only the 
syne pulses applied, the current flows 
through R2, C1, and C2 cancel, and no 
voltage appears between point A and 
ground. 

A sawtooth voltage obtained from a 
winding on the horizontal output trans- 
former is also applied to the diodes. 
Diode D1 conducts on the positive half 
of the sawtooth, and D2 conducts on the 
negative half-cycles. If the time constant 
of R2, C1, and C2 is large enough, the 
average d.c. voltage between point A 
and ground will remain at zero, since 
the current flow on positive half-cycles 
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sawtooth signal—that is, suppose that 
the syne pulses no longer occur when 
the sawtooth is at zero. 

If the sawtooth or the pulses shift in 
frequency so that the pulses occur 
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Fig. 4—Simple a.f.c. used in Motorola VT-71. 


while the sawtooth is positive, then 
diode D1 receives a higher positive 
voltage than D2 and conducts more 
heavily. The currents flowing through 

2, Cl, and C2 no longer cancel. The 
result is a positive voltage from point 
A to ground. 

This positive voltage is amplified by 
the triode d.c. amplifier and applied to 
the multivibrator sweep oscillator 
through R3 and R4, changing the sweep 
frequency and bringing the sweep back 
into step with the pulses. 
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If the shift should occur in the op- 
posite direction—if the syne pulses 
should occur while the sawtooth is neg- 
ative—D2 conducts more heavily than 
D1, and there is a net negative voltage 
between point A and ground. This nega- 
tive voltage, amplified by the direct- 
coupled triode and applied to the grid 
of the multivibrator, causes a fre- 
quency shift in the opposite direction, 
again bringing the sweep back into 
step with the sync pulses. 

One of the simplest a.f.c. circuits, 
that used in late versions of the Motor- 
ola VT-71 television receiver, is shown 
in Fig. 4. This a.f.c. circuit applies a 
d.c. voltage to the grid of a blocking 
oscillator, thus controlling its oper- 
ating frequency. 

The syne pulses delivered by the syne 
amplifier tube excite the tuned primary 
circuit L1-Cl of transformer T. The 
sine-wave voltage appearing across the 
secondary winding L2 is applied to the 
diode. This sine wave appears as in 
Fig. 5-a. 

At the same time a sawtooth voltage 
(Fig. 5-b) from the horizontal sweep 
output is applied to a differentiating 
circuit consisting of R2 and C2. The 
pulse (Fig. 5-c) appearing across R2 
is applied to the diode in series with 
the sine-wave voltage, so that the final 
voltage appearing across the diode is 
a combination of pulse and sine wave 
as in Fig. 5-d. 

The diode conducts only when its 
plate is positive, however; therefore, 
the d.c. voltage appearing across diode 
load resistor R3 depends upon the am- 
plitude El of the applied a.c. voltage 
shown in Fig. 5-d. The d.c. voltage 
across R3 determines, in part, the op- 
erating frequency of a blocking oscil- 
lator used to produce the sawtooth 
sweep. 
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Fig. 6—Horizontal automatic frequency control circuit used in newer RCA and GE TV sets. 
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Ripple components of the d.c. across 
R3 are bypassed with a capacitor (not 
shown). 

Suppose, now, that the sweep fre- 
quency becomes greater than the sync 
frequency. The pulse derived from the 
sawtooth sweep then occurs sooner and 
“rides” up the sine wave as shown in 
Fig. 5-e, increasing the peak voltage E2 
applied to the diode. This increases the 
d.c. voltage across R38. 

The increased bias voltage across R38, 
applied to the grid of the blocking os- 
cillator, lowers its operating frequency, 
bringing the pulses back into step with 
the sine-wave signal. 

If the sweep frequency becomes 
lower, the pulse position shifts in the 
opposite direction as shown in Fig. 5-f, 
and the voltage across R83 is reduced, 
allowing the blocking oscillator to speed 
up. 

Loading resistor Ri broadens the re- 
sponse of tuned circuit L1-C1 so that its 
frequency response will not be too 
sharp, nor the component values crit- 
ical. 

One of the newer horizontal a.f.c. 
circuits, used in later model RCA and 
G-E television receivers, is shown in 
Fig. 6. 

Half of a 6SN7-GT (V2) is connected 
as a blocking oscillator, discharging 
capacitor Cl (charged through R1) 
periodically and producing the saw- 
tooth sweep voltage A which is applied 
to the horizontal sweep amplifier tube. 
Transformer T provides the feedback 
between plate and grid circuits neces- 
sary for blocking oscillator operation. 

The frequency of the oscillator is 
controlled, in part, by the d.c. bias 
voltage applied to its grid. As the bias 
voltage is increased, the operating fre- 
quency is reduced and vice versa. ” 

The high negative d.c. voltage pres- 
ent on the grid of the blocking oscil- 
lator is applied through resistor R3 to 
the grid of V1; therefore, this tube is 
normally cut off. Also applied to the 
grid of V1 (through R6) is the saw- 
tooth sweep A and a pulse B obtained 
from the horizontal output transformer. 
The negative-going pulse and the saw- 
tooth signal combine to give a trape- 
zoidal wave C. 
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Fig. 7—A.c. signal applied to grid of VI (Fig. 
6) for several horizontal oscillator conditions. 


Positive syne pulses D from the sync 
amplifier are also applied to the grid 
of the control tube so that the result- 
ing a.c. signal on the grid of this tube 
is as shown in Fig 7-a. The tube con- 
ducts only when the combined signal 
goes sufficiently positive to overcome 
the high negative bias. Thus, the con- 
trol tube conducts only during the small 
positive pulses (shaded) in Fig. 7-a. 

When the control tube conducts, the 


Television News 


low-pass filter network C2-R2-C3 (Fig. 
6) is charged due to cathode-current 
flow. The amount of d.c. voltage devel- 
oped across this network depends upon 
the time during which the tube con- 
ducts (and hence upon the width of the 
positive pulses). 

The d.c. voltage appearing across 
this network is applied through R4 and 
R5 as bias to the grid of the blocking 
oscillator and thus helps to determine 
its operating frequency. 

When the sweep oscillator is in syne 
with the incoming pulses, the sync 
pulses fall partially into the negative 
peaks of the trapezoidal wave shown 
dashed in Fig. 7-a. 

Suppose, now, that the frequency of 
the local oscillator drops below that of 
the incoming sync pulses. The syne 
pulses no longer fall partially into the 
negative peaks of the trapezoidal wave, 
and the positive pulse width becomes 
greater as shown shaded in Fig 7-b. 

When this happens, the control tube 
conducts over a longer period of time, 
and the positive voltage across network 
C2-R2-C3 becomes greater. This posi- 
tive voltage (with respect to ground) 
reduces the grid-bias voltage on the 
blocking oscillator, allowing it to speed 
up and come back into step with the 
incoming sync pulses. 

On the other hand, if the frequency 
of the blocking oscillator becomes 
greater than that of the incoming syne 
pulses, then the pulses fall more into 
the negative peak as shown in Fig. 7-c. 
The positive pulse width applied to the 
grid of the control tube becomes smaller 
as shown shaded in Fig. 7-c, and ‘the 
tube does not conduct over as long a 
period of time. 

In this case, the voltage across the 
filter network becomes smaller, allow- 
ing the negative bias to increase, and 
the frequency of the sweep oscillator is 
reduced, again bringing it back into 
syne. 

The present tendency in television re- 
ceiver design is to reduce cost without 
impairing performance by using fewer 
tubes and components, at the same time 
employing more efficient and simpler 
circuits. This tendency is demonstrated 
in the last two horizontal a.f.c. cir- 
cuits (Figs. 4 and 6). Note that both 
of these circuits use only one tube in 
addition to the oscillator tube, com- 
pared to the two or more tubes em- 
ployed in the earlier circuits. 
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Here is a brief summation of the rules to refresh your memory: 

The purpose of the contest is to encourage simpler television circuits; so the fewer the 
tubes the better the rating (Rule 1). C-R and rectifier tubes don’t count but crystals used 
instead of vacuum-tube diodes will count as half a tube each. 

Don’t send in the set: send photos and written description (Rule 2) plus, of course, 
schematic. The set need not cover both bands (Rule 3), but it must receive audio as 
well as video. The winner keeps his set but descriptions and photos become our property 
(Rule 4). Space rates will be paid for the story in addition to the prize. You must build 
a set; mere ideas will not be accepted (Rule 6). 
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City Call Channel 
Albuquerque, N. Mex. KOB-TV 
Atlanta, Ga. WAGA-TYV 
Atlanta, Ga. WSB-TV 
Baltimore, Md. WAAM 1 
Baltimore, Md. WBAL-TV 1 
Baltimore, Md. WMAR-TV 
Boston, Mass. WBZ-TV 
Boston, Mass. WNAC.-TV 
Buffalo, N. Y. WBEN-TV 
Chicago, Ill. WBKB 
Chicago, Ill. WENR-TV 
Chicago, Ill. WGN-TV 
Chicago, Ill. WNBQ 
Cincinnati, Ohio WKRC.-TV 1 
Cincinnati, Ohio WLWT 4 
Cleveland, Ohio WEWS 5 
Cleveland, Ohio WNBK 4 
Columbus, Ohio WLWC 3 
Dayton, Ohio WHIO-TV 13 
Dayton, Ohio WLWD 5 
Detroit, Mich. WJBK-TV 2 
Detroit, Mich. WWJ-TV 4 
Detroit, Mich. WXYZ-TV 7 
Erie, Pa. WwiCcu 12 
Fort Worth, Tex. WBAP-TV 5 
Houston, Tex. KLEE-TV 2 
Los Angeles, Calif. KFI-TV 9 
Los Angeles, Calif. KLAC-TV 13 
Los Angeles, Calif. KNBH 4 
Los Angeles, Calif. KTLA 5 
Los Angeles, Calif. KTSL 2 
Los Angeles, Calif. KTTV 11 
Louisville, Ky. WAVE-TV 5 
Memphis, Tenn. WMCT 4 
Miami, Fla. WTVJ 4 
Milwaukee, Wis. WTMJ-TV 3 
Newark, N. J. WATV 13 
New Haven, Conn. WNHC-TV 6 
New Orleans, La. WDSU-TV 6 
New York, N. Y. WABD 5 
New York, N. Y. WCBS-TV 2 
New York, N. Y. WJZ-TV 7 
New York, N. Y. WNBT 4 
New York, N. Y. WPIX 11 
Philadelphia, Pa. WCAU-TV 10 
Philadelphia, Pa. WFIL-TV 6 
Philadelphia, Pa. WPTZ 3 
Pittsburgh, Pa. WDTV x 
Richmond, Va. WTVR 6 
Salt Lake City, Utah KDYL-TV 4 
San Diego, Calif. KFMB-TYV 8 
San Francisco, Calif. KPIX 5 
San Francisco, Calif. KGO-TV 7 
Schenectady, N. Y. WRGB 4 
Seattle, Wash. KRSC-TV 5 
St. Louis, Mo. KSD-TV 5 
St. Paul, Minn. KSTP-TV 5 
Syracuse, N. Y. WHEN 8 
Toledo, Ohio WSPD-TV 13 
Washington, D. C. WMAL-TV 7 
Washington, D. C. WNBW 4 
Washington, D. C. WOICc 9 
Washington, D. C. WTTG 5 
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TELEVISER CONTEST CLOSES SEPTEMBER I 


The $100-prize television receiver contest announced by RADIO-ELECTRONICS in the 
May issue closes at noon on September 1, 1949, according to contest Rule 8, which you 
will find on page 20 of your May copy. September is not too far off, so this is a reminder 
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A new a.c.-d.e., t.r.f. set 
gives 63-square-inch image 


at cost of only about $150 


| 

ERHAPS the most interesting 

British televiser on sale today is 
| the “His Master’s Voice” table- 
i model type 1807. It is by far the 
icheapest of its class for I know of no 
ther sound-and-vision receiver show- 
ing a 63-square-inch picture at a price 
approaching that of this H.M.V. model 
1($150.00). 
| Its low price, however, is very far 
from being its only point of interest. 
jActually it contains a number of novel 
ffeatures, some of which are highly 
original and all of which are striking. 
Here are a few of them: 

1. It is a genuine a.c.-d.c. instrument 
giving equally good results with either 
alternating or direct current. 

2. It provides both vision and the ac- 
companying sound reception with only 
14 tubes. 

3. Its power consumption is only 130 
watts, so it operates economically. 

4. It weighs only 30 pounds, and its 
ize is but 19% x 13% x 19 inches. 
Therefore it is readily transported by 
automobile and can be operated from 
a wall socket anywhere in an area cov- 
ered by TV transmissions. 

5. It incorporates the new Emiscope 
cathode-ray tube with an aluminum- 
backed screen which, for a given anode 
voltage, has about twice the brilliance 
of standard types. 

6. It has a permanent-magnet focus- 
ing system that is so stable that it sel- 
dom needs more than very incidental 
attention. 

7. Several other controls have been 
just as successfully stabilized—con- 
trast, width, horizontal hold, height, 
and vertical hold. 

8. The result is that there are only 
two knobs at the front of the set. One 
operates a combined on-off switch and 
brightness control. The second controls 
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| By MAJOR RALPH W. HALLOWS 


Television News 
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the volume. All other controls 
grouped at the back of the set. 
Since the H.M.V. Model 1807 is man- 
ufactured in England for the home 
market, it was designed for BBC’s 405- 
line, 50-frames-per-second, positive- 


are 


picture modulation system. The design, 
though, should be readily adaptable for 
working on other TV systems. 

One circumstance that helps to make 


possible the cheapness and simplicity of 
this set is that only one station is on 
the air in any area of Britain. (At pres- 
ent only the London station is operating 
but others will open in the not-too-dis- 
tant future.) That eliminates the bulky 
and expensive tuners, turrets, and in- 
genious but complicating channel selec- 
tors necessary for reception in the U. S. 
Selectivity isn’t very important over 


The power-audio chassis of the 1807 contains the dry-disc rectifier, amplifier, and speaker. 
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here either so a fixed-tuned t.r.f. circuit 
will do all the r.f. work that’s needed. 
The primary of the antenna trans- 
former T1 is so arranged that it works 
equally well with co-axial cables or 
ribbon-type transmission lines. 
V1 and V2 act as r.f. amplifiers for 


Television News 


both audio and video signals. The sig- 
nals are separated at the output of 
V2. The sound signal is taken from the 
cathode through T2, and the vision sig- 
nal from the anode through T3. The 
circuit L1-C1 is a trap tuned to reject 
the audio signal. V3 is the vision r.f. 


The video chassis. The single front-panel pi 
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icture control—brightness—projects at right. 


amplifier, and V6 the sound r.f. ampli’! 
fier. The diode plates of V7 are) 
strapped together and form the sounc’} 
detector. The voltage across the diode)| 
load is fed to the grid of the triode|| 
section of the tube for a.f. amplifica. | 
tion. V8 is a conventional outpui! 
pentode. I 

The output of V3 goes to the visior! 
detector V4, one half of a dual diode} 
The video amplifier V5 uses a novel 
arrangement. Additional bias is pro-! 
vided by bleeding the current from the 4 
hold and brightness controls through | 
the cathode resistor R1 to allow maxi-|j 
mum grid-voltage swing. Direct coup-| 
ling is used between V5 and the cath-/) 
ode of the C-R tube. } 

R2 takes the syne pulses from the) 
plate of V5 to the syne separator V9. || 
The sync pulses arrive as positive volt- || 
ages on the grid of V9 and drive the 
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This is the complete 14-tube audio-video-power circuit. Notice simplicity of diagram compared to most others. Set is fixed-tuned t.r.f. 
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Underside view of audio-power chassis. Volume control, right, is operated from the panel. 


be into the grid-current region, thus 
roducing a negative bias across the 
‘rid resistor. The picture signals, be- 
ng of negative voltage, drive V9 be- 
ond its cutoff point. The double-triode 
/10 generates the line and frame oscil- 

tions. The frame oscillator is trig- 
‘ered by the pulses reaching its anode 
hrough the integrating circuit C2, R3, 
nd R5. The line-oscillator is fed by 

e differentiating circuit R4, R6, and 
he 220-uuf capacitor. A cost-saving 
aeasure which works very satisfacto- 
ily is taking the drive voltages for the 
rame output (V11) and line output 

V12) tubes from the grids of V10. 

R7 controls the frame oscillation fre- 
uency and forms the vertical hold 
ontrol, while R8 in the cathode circuit 
f V1l1 governs the amplitude and 
orms the height control. The vertical 
inearity control is preset. 

The output of V11 is fed through C4 
0 the frame deflector coils L2, and that 
f V12 is fed to the line deflector coils 
hrough the transformer T4. When V12 
uts out, a surge voltage is set up 
cross the primary and auxiliary wind- 
ngs of T4. This voltage, rectified by 
V13 and smoothed by C5, is fed to the 
hnode of the C-R tube. 

The only remaining feature of the 
ircuit calling for comment is the use 
of the diode V14. This is used to damp 
nd rectify the overswing voltages pre- 
sent in the secondary of T4 and to 
apply them as additional B-voltage to 
che plate of V12. 

Permanent magnetic focusing is now 
yeing’ used in a number of British tele- 
visers. This method of focusing is based 
yn the fact that for a given electron 
velocity—which depends directly on the 
unode voltage—a magnetic field of a 
lefinite intensity will produce a sharp- 
y focused spot on the C-R tube. 

In this set, the focusing magnet is 
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designed and placed to produce a sharp- 
ly focused spot with approximately 5 
kv on the anode. The focus control, in 
conjunction with the cathode capaci- 
tance of the line output tube, controls 
the line flyback period. Therefore, it 
also controls the anode voltage ob- 
tained by rectifying the surge voltage 
across the primary of the output trans- 
former. The focus contro! is varied un- 
til the anode voltage is correct for the 
focusing magnet used. 

In my opinion, the H.M.V. 1807 
marks an important forward step in 
televiser design and construction. It 
shows how good reproduction of both 
the sound and the vision broadcast by 
TV stations may be obtained with a 
modest number of tubes used in ingen- 
ious but inexpensive circuits. It proves, 
in a word, that ‘television for all” is 
no mere figure of speech. 


How chassis and tube are set in the cabinet. 
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Conditions Affecting 
TV Image Resolution 


By NATHANIEL RHITA 


HERE is considerable difference in 

quality between a photograph and 
TV picture. Photographic film has very 
fine grain. It can be enlarged many 
times to disclose more picture detail. 
TV is more limited. Regardless of 
image size there are less than 500 pic- 
ture elements or lines from top to bot- 
tom. A photo or magazine half-tone 
may be observed satisfactorily at less 
than arm’s length; TV requires a much 
greater minimum viewing distance. 

The minimum distance for a 10-inch 
kinescope (about 6 x 8-inch picture) is 
approximately 4 feet. This distance 
varies in proportion to kinescope (or 
projected image) size. Beyond this 
minimum distance the individual pic- 
ture elements begin to blend together 
to form a “solid’”’ image. Poor vision 
permits a shorter distance for satis- 
factory viewing, of course. 

Unlike film, TV images may have 
different degrees of vertical and hori- 
zontal definition. The first is fixed by 
FCC standards at 525 horizontal lines 
per image. About 7% of these are lost 
during blanking periods. (Incidentally, 
this is considerably better than the 
British standard of 405 lines.) The 
kinescope spot must be small enough to 
resolve or bring out each individual 
line. This is easily done with a cor- 
rectly focused beam, except in the small 
38-inch and possibly the 5-inch tubes. 

Horizontal definition depends upon 
receiver bandwidth. If the band is too 
narrow the beam intensity cannot 
change rapidly, therefore fewer pic- 
ture elements can be resolved. The re- 
sult is a fuzzy or “soft-focus” outline 
where there should be a sharp one. 

Vertical resolution may be checked by 
observing the raster. Each horizontal 
line should appear distinct. The beam 
should be focused for maximum sharp- 
ness. 

Horizontal resolution may be checked 
with standard TV test patterns, espe- 
cially the vertical wedges. The thin 
lines are resolved near the bull’s-eye if 
the receiver bandwidth is 4 me or 
more. At the outer end of the wedges, 
the lines are twice as thick. A band- 
width of about 2 me will bring these 
out. In any case interference and ghosts 
may distort the pattern and give the 
effects of a narrow band. 

The aspect (width-height) ratio of a 
TV image is 4 to 38. Since the vertical 
resolution is fixed at 490 lines, there 
must be 653 resolved elements across 
the screen for equally good horizontal 
resolution. This is equal to 325 complete 
cycles in 53 microseconds, the time 
needed for the beam to cross the screen. 
There are 6 cycles per microsecond, so 
the required bandwidth is 6 me per sec- 
ond. Since TV receivers have less band- 
width than this, their vertical resolu- 
tion is better than the horizontal. 


ITH television stations 
spreading like wildfire across 
the land and receiver instal- 
lations following them, a 
chief interest of every receiver owner 
and installation man is video antennas. 
Manufacturers are responding to the 
demand with a variety of styles, qual- 
ities, and arrangements, ranging from 
the simplest dipole to the most elaborate 
arrays—assemblies that before the war 
would have been expected only at some 
high-frequency-research laboratory or 
possibly atop the shack of some learned 
and super-ambitious ham. 

The problem of television reception 
is basically a very simple one. But like 
so many uncomplicated procedures, the 
little there is to be done must be done 
right. The antenna must intercept a 
satisfactory amount of energy; the en- 
ergy it takes must come from a single 
source to avoid ghosts; and it must 
provide a reasonably good match to its 
transmission line. To satisfy these con- 
ditions in locations with widely differ- 
ing characteristics, there are arrays 
with more or less gain, sharper or nar- 
rower acceptance angles, smaller or 
broader bandwidths, and impedances to 
match various types of line. To top off 
the lineup, there are masts, mounts, 
towers—all the simple but indispensable 
accessories that add the finishing 
touches to an expert and effective in- 
stallation. 

No one antenna is better, per se, than 
any other, assuming both are designed 
with established engineering principles 
in mind. It all depends on where you 
live and what your physical facilities 
are. A simple dipole may perform as 
well in a city living room as a 16-ele- 
ment beam on a 50-foot tower in the 
country. 

So let’s look over the field and see 
what’s being offered. 


Outdoor arrays 

A variation from conventional dipole 
design, the All-channel Antenna Model 
WW (Gonset Co., Burbank, Calif.) has 
substantially uniform response on all 
channels while maintaining directivity. 
When used with 300-ohm line, the 
standing-wave ratio is low. The ele- 
ments and mast are made of aluminum 
alloys. A reflector kit is made for loca- 
tions with severe ghost problems. 

Another variation from conventional 
dipole arrangement is the stacked array 
of “conical” elements (see photo) made 
by JFD Manufacturing Co., Inc., num- 
bered TA160. The units may be made 
into single-element antennas or used 
with a reflector or stacked. Standing- 
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wave ratio is low on all TV frequencies | 

Stacking kits, numbered 114-301 anc’! 
114-302 are made by American Phen} 
olic Corp., Chicago, under the Araneae { 
label. These are single- and double-bay; 
assemblies, each consisting of a high, 
and low-band folded dipole and re} 
flector, plus symmetrical feeding bars} 
and hardware. | 

An antenna-and-reflector array is 
made by Oak Ridge Antennas. Intende 
for fringe-area reception and called the! 
Fringemaster, its front-to-back ati 
is 4 to 1: 4) 


A four-element array offered by La) 
Pointe Plascomold Corp. of Unionville) 
Conn., under the Vee-D-X trade namé 
is a variation on the design of the Jap. 
anese scientist, Yagi. The driven ele! 
ment matches 300-ohm line and the! 
antenna has a-high front-to-back ratio, 
Elements are made of duralumin, the} 
parasitic elements 1 inch in diameter on} 
the low-band arrays and % inch on} 
the high. Each array is cut for a spe-| 
cific channel; several may be mounted| 
on one mast. q 

A folded-dipole-and-reflector unit | 
called Snap-out is made by Hy-Lite| 
Antennae, Inc., Bronx, N. Y., consisting] 
of three pieces—the upper- and lower-| 
band) \folded-dipole-and-reflector assem:' 
plies and the mast. The elements fold} 
up; as ‘the picture shows, so that the’ 
installation man need only unfold them,! 
rather than take time to assemble indi-| 
vidual pieces of hardware. i] 

The 4 ’n\1 made by Vertrod Corp.,, 
New York, is a folded-dipole-reflector 
assembly, with separate arrays for high 
and low bands.\It is more versatile than 
the usual antenna, however, as it may, 
be connected for 72- or 300-ohm line 
and is assembled) with thumbscrews—._ 
no tools are needed. | 

The Simpli-Flex antenna made by 
Radiart Corp., Cleveland, Ohio, consists 
of basic folded-dipole-reflector assem- 
blies for low and high bands. The units 
can be combined in any desired mul- 
tiple array. 

The ARL-12 (Antenna Research Lab- 
oratory, Inc., Columbus, Ohio) sconsists: 
of a folded dipole in a corner reflector. 
It is effective over all channels and 
matches 300-ohm line. According to the 
maker, standing-wave ratio varies from 
6.75 to 1, and the directivity gain over 
a half-wave dipole ranges from 6.5 to 
13. The weight of the unit is about 30 
lb., and its dimensions are roughly 9 x 
6 x 3% feet. A 10-foot mast is supplied. 

A multiple-reflector array made by 
Tricraft Products Co., Chicago, Model 
1000 has very narrow beam width and 
gives more than 10 db gain over a half- 


fwave dipole in the high band. Gain in 
ithe lower band is 5.5 db. 

The Duoband model D antenna, made 
by Dielectric Products Co., Inc., Jersey 
ity, N. J., is basically a folded dipole 
with reflector. The folded dipole, cut 
for the low band, is bent to a 90-degree 
langle, with the result that both high- 
and low-channel signals are picked up 
ith almost equal gain and directivity. 
Three reflectors complete the assembly. 
iThese are tuned to the three low-band 
channels in use in the area; reflectors 
ifor any of the lower channels are avail- 
lnble. Models for either 300- or 75-ohm 
line are made. 

The Vidi-Master antennas, made by 
Communication Measurements Labora- 
Rory, Inc., New York, are available in 
three models, all-band, high-band, and 
llow-band. Two folded dipoles of un- 
lequal length are driven by a phasing 
ection in a close-spaced array. Front- 
ito-back ratio is said to be higher than 
that of other two-element, broad-band 
jarrays. Models are 73, 74, and 88. 

| An especially interesting antenna is 
IRCA’s reversible beam. Front-to-back 
ratio is so great that for practical pur- 
Inoses it can be assumed to be unidirec- 
tional. The direction can be reversed at 
iwill, however, by a switch near the 
iteleviser. This is made possible by a 
diplexer, a bridge made of four quar- 
jter-wave lines, one of which is trans- 
iposed. An absorbing resistor and the 
freceiver are connected to the two pairs 
jof bridge terminals. Four dipoles are 
arranged in the form of a square (see 
iphoto) and connected to the diplexer. 
|Open-wire V’s attached to each dipole 
leffectively shorten them for reception 
jof high-band signals, so that all TV 
channels are received well. 


Indoor and window aerials 


Camburn, Ine., Woodside, N. Y., is 
ithe maker of the indoor telescoping 
dipole (Majorette Model TA59) shown 
in the photo. The arms can be extended 
o a total half-wave on the Jowest chan- 
el. They can be spread out or moved 
in to a V, as shown. 

Similar indoor V antennas are made 
by Radion, Chicago; JFD Manufactur- 
ng Co., Inc., Brooklyn, N. Y. (the Tele- 
ee) ; Oak Ridge Antennas, New York; 
Insuline Corp. of America (the Wasp) ; 
Philson Manufacturing Co., Ine., New 
York (the Porto-Tele) ; Delson Manu- 
facturing Co., New York (Jiffy Junior) ; 
Ward Products /Corp., Cleveland, Ohio 
(TVI-49) ; and Electro-Steel Products, 
Inc., Philadelphia, Pa. (Flextron IN- 
102). 

The Slide-Rule Antenna, made by The 
Radio Craftsmen, Ine., Chicago, IIl., is 
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a modified folded doublet. It consists of 
a round base with steel tape, calibrated 
in TV channel numbers, coming out the 
sides as shown in the photo. A lever 
actuates a spring mechanism, auto- 
matically rolling the tape back into the 
base when listening is completed. 

Made by Electro-Steel Products, Inc, 
the Flextron, consists of an insulated 
base and three square aluminum-rod/as- 
semblies. The ends of the front square 
are connected to 300-ohm transmission 
line and one end of each of the/others 
is wired through a switch in the base to 
one side of the line. In use, the switch 
is thrown to the position giving the 
brightest picture. 

Two similar window antennas are 
made by Delson Manufacturing Corp., 
(Model B62) and Oak Ridge Antennas 
(the Window-Tenna), /both of New 
York. Each of these (consists of two 
dipoles, one for the lower and one for 
the upper television bands. The smaller 
dipole may be oriented independently 
of the larger. 

The units are fixed to a window 
trame with jaek bars, which are set in 
place and then expanded until the fit is 
safely tight. 


Accessories 


Towers of light weight, high strength, 
and low eost are being made by Al- 
prodco, Ine., Mineral Wells, Tex. Of 
triangular construction, the tower sec- 
tions are each 6 feet long; any number 
can be bolted together to form high 
towers. Spring-tempered aircraft alu- 
minum brings the weight down to 1 Ib. 
per foot. 

The Model 200 tower made by Easy- 
Up Tower Co., Racine Wis., is a tri- 
angular-type, prefabricated-steel TV 
antenna design for either residential 
or commercial use. Antenna height of 
40 feet above rooftop is reached with 
the basic three-section tower anchoring 
a 10-foot pole. 

New, low-cost towers for supporting 
TV and FM receiving antennas atop a 
roof are made by Wincharger Corp., 
Sioux City, Iowa. They are self-sup- 
porting, requiring no guy wires. The 
towers are built in two heights and 
accommodate a pipe extension which 
can be raised and lowered for installa- 
tion and service. The towers will sup- 
port antennas 10 or 20 feet above the 
roof. Laboratory tests show that the 
structures will withstand 70-mile-per- 
heur winds. 

With the Tenna-Rotor (Alliance Mfg. 
Co., Alliance, Ohio) a TV or 
FM antenna can be rotated to 
the position which gives 
optimum reception. 
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A High-Fidelity Tuner-Amplitier 


= ee, eee PART I—TUNER 
AIR TRIMMERS -— : By M. HARVEY GERNSBACK 


tT 3 O’CLOCK one afternoon 22 

years ago, someone (I forget 

1ST. BANDPASS . who) presented me with my 
COIL ce << 


first power output tube (a 
oe . 71-A as I recall). At 6 o’clock it was 
R.F.CcolL —___ ~~ _  . installed, complete with extra plate and — 
20 BANDPASS — og oo pO bias batteries, in my good old t.r.f. re- 
=” oe ceiver. I turned the set on. At 6:01 
: ; the high-fidelity bug bit me. I’ve never | 
completely recovered from that first 
attack, and periodically I have a recur- 
rence of high-fidelity fever. 

My last attack struck me while in 
the Army. Since I couldn’t do anything 
about it then, I used my spare time to 
design postwar project No. 1, a high- 
fidelity t.r.f. broadcast receiver for 
high-quality, local AM reception. 

The final job isn’t quite like the one 
I laid out on paper in the Army, but 
it differs only in details. The lineal 
descendant of that 1927 job with the 
71-A output, it represents two years of - 
continuous after-hours’ experiment and | 
development by me and my chief as- 
BS = A sistant (see this month’s cover). 

The hi-fi tuner-amplifier. Notice the special method of mounting the air trimmer capacitors. The tuner section of the set (we'll 
get to the a.f. amplifier next month) 
contains two bandpass t.r.f. stages, 
6SK7’s (see Fig. 1). A four-gang ca- 
pacitor tunes the bandpass circuit. Neg- | 
ative mutual coupling is used. As far : 
as“I know, Miller Coil Co. is the only 
firm making the coils. | 
The detector stage is untuned and 
| 
| 
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uses a 1N34 crystal diode. Another 
1N34 supplies a.v.c. A 6U5 tuning eye 
completes the tuner lineup. 

The power supply (on a separate 
chassis—diagram in Fig. 2) is con- 
ventional, the only noteworthy thing 
about it being that it supplies 450 volts 
of d.c. at 170 ma at the input to the 
filter. We chose a slow-heating rectifier | 
(a 5V4-G) to prevent this high volt- 
age from being applied to the circuit 
before all the other filaments are | 
warmed up. A quick-heating rectifier 
would bring the danger of breaking 
down filter and coupling capacitors. 

The high-voltage, high-current sup- 
ply is needed for the audio amplifier. 
For the 6SK7 grids, 2.5 volts of nega- 
tive bias is developed across an 18-ohm, | 
2-watt resistor in the B-minus line. In 
our power supply all filter capacitors 
are 600-volt paper. Each capacitor may | 
be made up from smaller-value units | 
in parallel. Electrolytics can be used, | 
The chassis holds an 807 audio amplifier as well as the t.r.f. tuner. The tuner parts are of course, although they will probably 
shown and labeled, but the amplifier components are held under wraps in anticipation of require replacement every 8 or 4 years. | 
an unveiling in next month's article. The chassis is 11 x 17 x 3 inches, mounts in a book case. Use at least double the amount of ca-. 
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pacitance shown in the schematic if 

you use electrolytics. With the papers, 

this supply has been in use since 1935 
ith the same components! 

Bandpass t.r.f. seemed the best idea 
because of its low noise and good se- 
ectivity without appreciable sideband 
utting on any part of the broadcast 
band. I wanted to reproduce the whole 
spectrum put out by many metropoli- 
an AM stations. (Contrary to popu- 
lar belief, AM broadcasters do not have 
ito cut off response above 5,000 or even 
10,000 cycles; many good stations have 
flat response to above 10,000 cycles 

hen broadcasting local programs or 
some of the better-quality transcrip- 
ions and records.) I also wanted to 

e able to separate the large number 
bof local stations within 25 miles. 
; The negative-mutual-bandpass cir- 
uit pretty well meets these require- 

ents, and, in addition, lends itself 
ito simple adjustment of selectivity. 
Changing the value of capacitors Cl 
land C2 will do this. With .03-uf units, 
bandwidth is about 25-30 ke. Increas- 
jing their size will sharpen tuning. If 
you want, you can use a three-position, 
double-pole switch to give three posi- 
tions of selectivity (see dotted switch 
and capacitors in Fig. 1). 

Since there are no cathode-bias re- 
sistors, a no-signal minimum bias of 
2.5-3 volts must be provided for the 
bHSK7’s. The 18-ohm resistor in the 
B— line of the power supply takes care 
bf that. The negative voltage is ap- 
jplied in series with the 1N34 a.v.c. 
Hiode, and so to the 6SK7’s. The 6U5 
athode is connected to the —2.5-volt 
jine, too. If this is not done, the 6U5 

ill have a negative bias (in effect a 
Helay bias) of 2.5 volts with no station 
uned in and will not open completely. 
t will also fail to indicate the pres- 
pence of weaker stations. 


The detector circuit 


The 1N34 detector diode is note- 
orthy chiefly for the very low value 
>f load resistance used with it. During 
he development of the set, we set up 

switching arrangement to make in- 
stantaneous listening comparisons be- 
tween a diode and an _ infinite-imped- 
anee detector. The ordinary diode de- 
ector gets into distortion trouble with 
ighly modulated signals (practically 
nll broadeast programs have frequent, 
mstantaneous, high modulation peaks). 
hey show up unpleasantly on wide- 
range equipment. The infinite-imped- 
ance detector uses audio degeneration 
‘o get around the trouble. However, 
yur listening tests showed that it 
wasn’t perfect either; in fact the ordi- 
jary diode sounded better on a “blind- 
old” test. We decided to try and im- 
prove the diode to reduce the trouble 
o negligible proportions. 

The ratio of the diode’s d.c. load re- 
istance to its a.c. load determines the 
aximum modulation percentage it 
an handle without distortion. Ideally, 
he a.c. load should equal the d.c. 
oad. In practice, if it is nearly as large 
s the d.c. load, low distortion will re- 
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sult, even at high modulation percent- 
ages. Increasing the value of the grid 
resistor on the first audio tube will 
accomplish this effect. The grid resistor 
can be increased only so much, however. 

Another dodge is to tap down the 
output of the diode so that the follow- 
ing audio load is across only a part of 
the diode load resistor. That, too, has 
its limitations because tapping down 
reduces signal level. However, there is 
yet another way of improving the 
ratio: decrease the value of the diode 
load resistor. 

Designed to give linear rectification 
with much lower values of load resist- 
ance than a vacuum-tube diode, the 
1N34 is a natural for this technique. 
We use a diode load resistor of only 
8,400 ohms. To improve matters fur- 
ther, the audio output is tapped off 
part of the load resistor (tap is at 
5,100 ohms from ground end). Since 
the grid resistor of the first a.f. stage 
is 500,000 ohms (for good high-fre- 
quency response), the a.c. load on the 
diode is nearly as large as the d.c. 
load of 8,400 ohms. 

As an additional precaution to keep 
the diode’s a.c. load as high as possible, 
a separate 1N34 is used to develop 
a.v.c. voltage. The r.f. voltage for the 
a.v.c. diode is taken from the plate of 
the second r.f. stage where it will have 
the least shunting effect on the detector 
diode. 


Construction 


Chassis layout was determined large- 
ly by the gang capacitor and the audio 
amplifier (which is also on the tuner 
chassis). Locations of the major parts 
of the tuner are indicated in the photos. 
The antenna, bandpass, r.f., and 
untuned detector coils are mounted on 
top of the chassis between the tuning 
capacitor and the 6SK7’s. The tuning 
coils are mounted under the chassis. 

The a.v.c. 1N34 is mounted under the 
detector coil with its 50-uuf coupling 
capacitor. The detector 1N34 is mount- 
ed adjacent to the detector transformer. 

For greater stability, we use air 
trimmers, mounted on a bracket on top 
of the gang capacitor. 

Regeneration will destroy the bandpass 
characteristic of the tuner. Here are 
several ways to avoid r.f. regeneration 
or oscillation trouble: First, mount the 
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0.1-uf screen bypasses for the 6SK7’s 
across the bottom of each tube socket 
so that each acts as a shield between 
plate and grid (pins 8 and 4). Second, 
if you run a ground-return line along 
the chassis for the r.f. stages, ground 
it to chassis mid-way between the two 
stages so that the ground returns of 
the two stages are not in series. Shield 
the plate leads to the 6SK7’s. Ground 
the shields. Keep both plate and grid 
leads short (under 1% inches) and 
close to the chassis. 


I7VAC 


NOTE — 
600V ELECT ROLY TICS MAY 
BE USED*AT LEAST TWICE 
CAPACITY SHOWN > 


sel 


Fig. 2—Note paper capacitors in the filter. 


Align the set at about 1500 ke for 
maximum output. If Cl and C2 are 
.03 uf each, double-hump tuning is nor- 
mal on stations below 900 ke. This can 
be seen clearly on the tuning eye. Ad- 
just the slotted end plates of the tun- 
ing capacitors for best tracking on the 
low-frequency end of the band. 

Since the set is intended for local- 
station reception, sensitivity is not high 
and an outdoor antenna is desirable. In 
suburban and rural areas, it’s a neces- 
sity. In any location, the outdoor an- 
tenna reduces man-made noise by im- 
proving signal-to-noise ratio. This is 
vitally important if a wide-range 
speaker is on the audio end. 

MATERIALS FOR TUNER (FIG. 1) 


Resistors: 2—2,200, !—3,300, I—5,100, 2~10,000, 
3—100 000 ohms,!—I, 1—2.2, I—4.7 megohms, '/2 watt: 
1—10,000, I1—22,000 ohms, 2 watts; 2—10,000 ohms, 
20 watts. 


Capacitors: |—50 uuf, mca; 2—.03; I—.05; 6—0.1-uf, 
600-volt, paper; I—8-uf, 450-volt, electrolytic; |—4- 
gang, 365-1uwuf air variable; 4—25-uuf air trimmers. 
|—.001-uf ceramic. 


Tubes: 2—6SK7, I|—6U5/6G5. 


Miller coils: |—242-A, 2—242-BP, 2—EL-56, 1—242- 
RF, |!-—472-UT. 
Miscellaneous: |!—3-position, 2-circuit rotary switch; 


2—IN34 crystal diodes; 2—octal, I—6-prong tube 
sockets; chassis, dials, hardware, etc. 

MATERIALS FOR POWER SUPPLY (FIG. 2) 
1—18-ohm, 2 watt resistor, I—1I8 uf, 200 volts, 2—.05, 
I—4, 2—8 uf, 600 volts, capacitors; |—power trans- 
former, 750 volts c.t., 175 ma, 6.3 volts, 5 amperes, 
5 volts, 3 amperes; 2—filter chokes, 10 h, 160 ma; 
I—s.p.s.t. toggle switch: |—5-ampere fuse assembly; 
chassis, hardware, etc. 
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Eleetronies in Medicine 


Part IX-Electronic equipment used for. 


(Courtesy Rahm Instruments, Inc.) 
Variable frequency brain surgery stimulator. 


ISEASES of the nervous system 
have been recognized through- 
out history. Epilepsy is de- 
scribed in the Bible, and the an- 

cient Greeks regarded it as the sacred 
disease. Yet today, after many cen- 
turies of study, the human nervous sys- 
tem is still one of the greatest mys- 
teries of medicine. 

The nervous system is like a gigantic 
and tremendously complex television 
network without a schematic diagram! 
In this network the brain corresponds 
to the central control panel, into which 
stream countless electronic signals 
(nerve impulses) over co-axial cables 
(nerve fibers) from remote pickup 
transmitters (eyes, ears, nose, and 
many other nerve endings throughout 
the body). The brain contains receivers, 
oscillators, transformers (nerve cells 
and fibers) which integrate all the sig- 
nals coming into it and transmit signals 
(other nerve impulses) to the television 
receivers (muscles, blood vessels, and 
all other parts of the body) making 
them operate. 

Admittedly, this explanation is a 
rather simplified version of what ac- 
tually takes place. However, it has been 
shown, by attaching the input of a 
cathode-ray oscilloscope to nerves that 
nerve impulses are electrical in nature. 
And it is also known that cutting or 
damaging a nerve, or destroying its in- 
sulating sheath produces the same ef- 
fect as cutting a wire—namely, an 
open circuit. 

One of the important problems con- 
fronting the doctor is determining 
whether the nerve circuit to muscles is 
intact or, if it is damaged, to what ex- 
tent. In solving this problem he is do- 
ing with the body what the radio tech- 
nician does—signal tracing. 

Every muscle in the body has one or 
more nerves which supply it with sig- 
nals. This combination of muscle and 
nerve is like a loudspeaker and its 
output transformer, as shown in Fig. 
1. The nerve corresponds to the input 
circuit. The transformer represents the 
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muscle and nerve testing has circuits fa- | 


miliar to most radio-electronic technicians 


By EUGENE J. THOMPSON 


junction of the nerve and muscle in the 
body (called the motor point), which 
adapts the input signal (nerve im- 
pulse) to the next stage (the muscle) 
to drive the speaker (making the 
muscle contract and lift the weight). 

One way to test the continuity of the 
nerve-muscle circuit is to examine it 
electronically for the presence of a 
group of abnormal muscle responses 
known as the reaction of degeneration. 

A dispersing and a test electrode are 
connected to the output of a galvanic- 
faradic stimulator (see page 32, Feb- 
ruary issue). The dispersing electrode 
is attached to a neutral part of the 
body. The test electrode is placed on 
the skin overlying the motor point 
(point of greatest excitability) of the 
nerve supplying the muscle(s). The cir- 
cuit is closed, permitting the diagnostic 
current to flow through the body, and 
the effect on the muscle(s) is observed. 
This procedure is used with both gal- 
vanic and faradic currents. In the gal- 
vanic test, the test electrode must be 
connected to the negative terminal of 
the machine. Polarity is of no conse- 
quence when using the faradic current. 
The possible results of the tests are 
summarized in the table. 

In normal muscle, it is of great im- 
portance, when using galvanic currents, 
whether the positive (anode) or nega- 
tive (cathode) electrode is placed on 
the motor point and whether the cir- 
cuit is being opened or closed. This is 
the basis for another test of nerve and 
muscle injury. The sequence in which 
normal muscle contracts is called the 
polarw formulas :C, C.C rar O.C0. < 
AZO7.C. <- C003 

This notation states that the muscle 
requires the least current to produce 
contraction when the cathode is placed 
on the motor point and the circuit is 
closed. A greater current strength is 
needed to produce contraction if the 
circuit is closed with the positive elec- 
trode (anode) over the motor point. If 
the muscle is to contract when the cir- 
cuit is opened, with the anode on the 


* C.C.C.=Cathode-closing current. 
A.C.C.=Anode-closing current. 
A.O.C.=Anode-opening current. 
C.0.C.=Cathode-opening current. 


Teca Corp's. galvanic-sinusoidal stimulator. | 
motor point, an even greater current is) 
required. The highest current is needed 
to produce cathode-opening contraction. | 

The usefulness of this test is that im! 
nerve injury the normal order of the | 
polar formula may be transposed. a 

The above tests are essentially a | 
tative procedures. More accurate meas- 
urement of nerve injury requires more | 
refined techniques. 

One procedure involves conatencr aan 
of a strength-duration curve, obtained } 
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a NERVE 
27) 
= F = MOTOR 
JIC POINT 4 
V (NERVE-MUSCLE} 
TRANSFORMER)| 
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} by applying a stimulus of accurately 
j controlled duration to the motor point 
j of the nerve. The current strength is 
} slowly increased until the least percep- 
tible muscle contraction appears. The 
process is repeated with a number of 
}impulses of different durations. The 
jf curve then is compared with a known 
f# normal for evaluation. 

Accurately timed pulsations (partic- 
#} ularly impulses of very short duration) 
# are readily produced with an R-C cir- 
| cuit in which the capacitor alternately 
charges and discharges across the re- 
} sistance. 

The instrument in Fig. 2, which is 
# specifically designed for muscle testing, 
employs different capacitors to regulate 
i the frequency of discharge. Applicable 
ito strength-duration work because of 
fits wide frequency range, it is also 
} suitable for another measurement of 
#nerve injury known as chronavie. 
Chronaxie is not an inherent prop- 
| erty of nerve and muscle, but rather an 
| artificial unit of muscle and nerve ex- 
i citability. In order to produce muscle 
| contraction, a current must flow for a 
definite minimum time. The weaker the 
¥ current, the longer it must flow. How- 
ever, for every muscle there is a certain 
} current strength below which no con- 
traction will take place even if the cur- 
fH rent flows for an infinite time. This 
minimum current, called the rheobase 
H intensity, is defined as the lowest cur- 
}rent flowing, without regard to time 
| (theoretically infinite time), to produce 
/ muscle contraction. 

| Since the rheobase current is not re- 
jlated to time, doubling its intensity 
ishould produce muscle’ contraction 
| when the current flows for a certain ac- 
jtual time. This time during which a 
jcurrent twice rheobase must flow to 
}produce muscle contraction is called 
chronaxie. Normal chronaxie values for 
jall the major muscles and nerves in the 
ibody have been established. Hence, to 
| determine the extent of nerve damage, 
ithe chronaxie can be measured and 
}compared with the normal value. The 
method will be described, using the in- 
jstrument in Fig. 2. 

) Chronaxie is measured in sigma 
(thousands of a second). The negative 
(test) electrode is placed over the 
jmotor point, and the positive (dispers- 
jing) electrode over a neutral area. 
WStraight galvanic current is then ap- 
plied to the nerve by closing the circuit 
Iwith S1 and leaving S2 in the neutral 
jposition. The current is gradually in- 
creased with R1, depressing S1 period- 
Hically until the lowest current which 
jproduces contraction (rheobase) is 
jreached. This current is then doubled 
tby adjusting R1, and the lowest-value 
capacitor is charged by throwing S2 
to CH and closing the first capacitor 
Iswitch. It is discharged through the 


ithe impulse, which equals R x C) is 
lgradually increased by closing succes- 
sive switches in the bank until muscle 
ontraction occurs. The chronaxie is 
read from the panel of the instrument, 


JULY, 1949 


Electronics 


YVOUOQOQOY 


I7VAC g 
4 
< 
500-500V a: 


+0000! .00002 .00003 .00004 


000! 


0002 .0003 


(SE OO ae eee 3 


0004 


TO PATIENT 
Ti © $3 {} 


001 002 004 —s.w0 02. .03 +04 


SU COE ae cere ee} 


2003 


Fig. 2—Circuit developed by author for making chronaxie and strength-duration measurements. 
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(Courtesy Rahm Instruments, Inc.) 


Fig. 3—Schematic of brain-surgery stimulator. 


which is calibrated from the formula: 
chronaxie (sigma) = R (1 megohm) x 
C (microfarads). R is kept at 1 meg- 
ohm by the compensating rheostat R2 
and the ohmmeter, which can be taken 
in or out of the circuit with S3. 

Two other methods of muscle and 
nerve injury diagnosis are the progres- 
sive current technique and the sinu- 
soidal method. 

In the first procedure, sawtooth 
waves are used, in which the rate of 
increase of the leading edge can be 
varied. In the second method, a.c. of 
varying frequencies is used—the lower 
frequencies having slower rates of cur- 
rent increase, and the higher frequen- 
cies faster rates. The basic principle 
involved in both is that muscles whose 
nerves are injured contract in response 
to the slowly increasing currents, 
whereas normal muscles respond to 
the rapidly rising impulses. 

Once a particular disease condition 


TABLE OF NERVE AND MUSCLE TESTS 


Type of Current Galvanic Faradic 
reaction applied to | response response 
Normal Nerve or | Brisk Muscle 
muscle muscle remains 
contrac- contracted 
tion on while cur- 
closing rent flows 
circuit 
Partial Nerve Muscle Muscle 
reaction of contracts contracts 
degenera- only with | only with 
tion strong strong 
current current 
Muscle Muscle 
contracts 
sluggishly 
Full Nerve No muscle | No con- 
reaction of contrac- traction 
degenera- tion 
tion . 
Muscle Muscle 
contracts 
sluggishly 
Absolute Nerve or | No con- No con- 
reaction muscle traction traction 
of degen- 
eration 
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is diagnosed, the most important con- 
sideration is how to treat it effectively. 
Unfortunately, many diseases which af- 
flict the nervous system cannot be 
cured with our present knowledge. 
However, there are some which can be 
remedied by brain surgery. Because of 
the complexities of the brain, some 
method for localizing the precise area 
to be operated on is often necessary. 
Fig. 3 is a schematic diagram of a 
stimulator which is used for this pur- 
pose. 

Designed around the 884 thyratron, 
the instrument provides a frequency 
range of 12-2,000 cycles in four over- 
lapping bands. The operator has a 
choice between sawtooth and _ peaked 
waves. 

The 884 is followed by a 6SF5 triode 
to insure that the oscillator remains 
stable and that its frequency is not al- 
tered by changes in the loading or vari- 
ations in the stimulus amplitude. The 
frequency response is further equalized 
by connecting the 6SF5 as a cathode 
follower. 

The impedance of the surface of the 
brain is approximately 1,000 ohms, and 
its threshold voltage is about 5 volts. 
Since the 6SF5 cannot deliver 5 volts 
across a 1,000-ohm impedance, a 6L6 
is used in the power output stage. In 
order to maintain the output at as low 
an impedance as possible to insure 
maximum power transfer, the output of 
the 6L6 is also delivered through a 
cathode-follower arrangement. The out- 
put is controlled by the 1-megohm 
potentiometer. The frequency is con- 
trolled by the ganged capacitor-selector 
switches and by the 5-megohm poten- 
tiometer in the 6SF5 grid circuit. A 
regulated power supply is used to in- 
crease the oscillator stability. 
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URING the past year the Atomic 
Energy Commission, aided by 
federal legislation, has started 
a program to stimulate the pro- 
duction of uranium by private individ- 
uals and organizations. To interest 
prospectors and producers a number of 
inducements are being offered. A $10,- 
600 bonus, for example, is offered for 
the discovery of any new uranium de- 
posit that yields 20 tons or more of 
uranium ore or mechanically produced 
concentrates assaying 20% or more 
uranium oxide. The Commission also 
guarantees a 10-year minimum price of 
$3.50 a pound for small lots of domestic 
refined uranium and the same price less 
refining costs for small lots of ore or 
concentrates assaying at least 10% 
uranium oxide, both prices f.o.b. ship- 
ping point. There are also guaranteed 
three-year minimum prices for the low- 
grade uranium-vanadium ores of the 
Colorado Plateau area. As an additional 
incentive, prospectors have been given 
the right to stake mining claims on 
land in the public domain. 
Obviously, it is now profitable to 
prospect for uranium. And this is one 
type of prospecting likely to interest 
the electronics technician because the 
best way to detect uranium deposits is 


*New Developments Engineer, DeMornay-Budd, 
Inc. 
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(Atomic Energy Commission Photo) 


to test for radioactivity with a Geiger- 
Muller counter or similar apparatus. 
Almost anyone familiar with schematic 
radio diagrams can build a suitable de- 
tector, or an instrument can be pur- 
chased. The Atomic Energy Commis- 
sion can supply a list of known manu- 
facturers. 


Encouragingly, uranium is estimated 
to be about 1,000 times as plentiful as 
gold and about 100 times as plentiful 
as silver. It probably occurs more often 
than either lead or zine. These figures 
do not tell the story, however, 
as any one discovery, to be profitable, 
must contain a fairly large concentra- 
tion. 

In the past the Colorado Plateau has 
been the only area in the U.S. that 
actually has yielded uranium. It came 
from low-grade carnotite ore, primar- 
ily mined for vanadium, and was a by- 
product selling at only about 35 cents a 
pound. With the new $3.50 rate, the 
uranium is now a prime product. The 
Atomic Energy Commission is accept- 
ing even low-grade ores, for which 
there has been no previous market. Ore 
containing 2% vanadium oxide and 
0.2% uranium oxide produced 50 miles 
from a purchase deposit will be paid 
for on delivery at $25.40 per ton. 

Individuals can follow several courses 
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Testing a sample of Allanite for radioactivity. _ 
a 


needle to move so fast that it is invisible. 


Meter is Victoreen model 263. Radiation causes 


in looking for uranium deposits. They | 
can study untouched areas of the Colo- | 
rado plateau. The uranium-bearing | 
phosphate and shale formations in vari- | 
ous parts of the country may eventu- | 
ally yield large deposits. Oil- and gas- | 
well holes can be analyzed for radio- | 
activity—samples of core material | 
from the well are measured with a} 
G-M counter, or a detector can be low- 
ered down the well hole. All kinds of: 
mine dumps, mill tailings, smelter slag, | 
and similar byproducts can be studied. | 
River placer and beach sand deposits | 
may well provide a field for uranium) 
discovery by giving clues to deposit | 
locations. 

In the past, prospectors have located | 
most of the deposits by outcroppings 
on the rims of mesas. To find deeply 
buried ore deposits back from the rims, 
these areas must be drilled, and the| 
drilled-out material then examined. The! 
U. S. Geological Survey is now map-} 
ping and drilling a large number of} 
such places. | 

Even though uranium is greatly] 
needed, only about 400 scientists and| 
engineers are looking for uranium ore! 
under government sponsorship. The 
Atomic Energy Commission is there-| 
fore depending largely on the individ- 
ual prospector. The Commission is 
establishing ore-buying stations. In- 
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formation on marketing uranium ore 
may be obtained from the Manager, 
Raw Materials Operations, U.S. Atomic 
Energy Commission, 70 Columbus Ave., 

ew York, N. Y. RADIO-ELECTRONICS 

ill supply on request a list of places 
fo send samples for free assay. The 
(Commission is currently publishing a 
fbrospector’s guide entitled Prospecting 

or Uranium to facilitate this work. It 
| s available from the Government Print- 
ing Office, Washington, for 35 cents. In 
Canada, a similar publication being 
foublished by the Department of Mines 
Yand Resources is entitled Prospector’s 
Guide for Uranium and Thorium Min- 
prals in Canada. 


The Geiger-Muller tube 


/ The heart of the radiation detector 
s the Geiger-Muller tube. It consists 
of a thin wire, usually tungsten, cen- 
tered axially in a metal or glass enve- 
lope, with either a cylindrical cathode 
surrounding it or with a metal coating 
on the inside of the envelope. The tube 
is filled with a gas. 

Effectively the detector is a gas-filled 
diode with enough d.c. voltage applied 
‘between cathode and anode to bring it 
glmost, but not quite, to the firing 
point. When the voltage is critical, a 
single particle striking the tube from 
a radioactive source causes the gas to 
Yionize. The tube then breaks down or 
‘fires and conducts heavily. 

The remainder of the circuit in the 
nstrument does two principal things. 
t makes the breakdown appear as a 
lick in a set of headphones. Since a 
pas tube will continue to conduct until 
ithe voltage across it is lowered, the 
ircuit also quenches the G-M tube by 
owering its voltage immediately after 
each click. 
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\ ig. I—A typical radiation counter circuit. 


I A typical radiation counter appears 
jin Fig. 1. The 6C6 has an unbiased 
‘rid; so its internal resistance is very 
Hiow. Most of the 1,300-1,500-volt ap- 
Yplied potential (800 volts) appearing 
"across R1 is applied through R2 to 
fhe anode of the G-M tube, which nor- 
Mmally does not conduct. 

| When a radioactive particle hits the 
yas in the G-M tube, the tube fires, con- 
Nlucting heavily. Its current flows 
Whrough R2 to ground, making the grid 
bnd of R2 negative. This blocks the 
1>C6. Since the 6C6 is now a high re- 
Hsistance, most of the high voltage ap- 
dears across it, rather than across Rl. 
'The voltage applied to the G-M tube is 
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therefore very low, and it is quenched 
—stops conducting. 

When it stops conducting, the nega- 
tive voltage no longer appears between 
the 6C6 grid and cathode; the circuit 
returns to its former condition—about 
800 volts across R1, 6C6 grid unbiased; 
and the G-M tube is ready for the next 
count. 

Each pulse of current through the 
6C6 makes the 885 conduct momentarily 
and operate the counter. In many in- 
struments the pulses are registered as 
clicks in headphones. The pulses can be 
repeated at rates as high as 600 per 
minute. Faster counting is possible 
with special sealing circuits in which 
the counter registers once for each 2, 
4, 8, 32, 64, 128, 256, 512, 1,024, 2,048, 
or 4,096 actual counts. These scaling 
instruments are fairly bulky and are 
for this reason ordinarily used only in 
laboratories. 

The number of counts per minute 
depends on the number of radioactive 
particles striking the G-M tube. This, 
in turn, depends on the strength of the 
radioactivity in the vicinity, the quan- 
tity which the instrument is intended 
to measure. Counters of ordinary sen- 
sitivity will register some counts even 
when there is no concentrated radio- 
activity. Known as the background 
count, these indications are due to cos- 
mic rays and other very weak sources 
of radiation which exist all around us. 
The dial of a watch with luminous 
numerals, for instance, will readily 
send up the counting rate on almost 
any radiation detector despite the small 
radioactivity of the luminous paint. 


Typical counters 


The Geiger-Muller counter was al- 
most exclusively a laboratory instru- 


ment before the war. With the develop- 
ment of atomic energy, however, coun- 
ters have come on the market in great- 
ly increasing numbers. Units are avail- 
able today at prices between $70 and 
$300. The instruments described here 
were selected for simplicity, low price, 
and good operation. 

Fig. 2 is a schematic of Model SP-100 
made by Victoreen Instrument Co., 
Cleveland, Ohio. As the photograph 
shows, an extension probe is provided. 
This instrument registers counts as 
clicks in a pair of headphones. It is 
entirely portable despite the high volt- 
age required; the 900 volts is supplied 
by three 300-volt Eveready N. 493 bat- 
teries. The self-quenching circuit de- 
tects gamma rays. 

The G-M tube is a type 1B87, %s inch 
in diameter and 1% inches long. It fits 
in the probe, which may be brought 
close to radiating objects. 

Victoreen’s Model 263A is sensitive 
to both beta and gamma rays. A sim- 
plified schematic is given in Fig. 3 
(no parts values were available), and 
a photograph is shown. The G-M tube 
is in a metal shield which has a slide 
for covering or exposing a _ screened 
section. When this screened section is 
covered, only gamma rays are record- 
ed. When it is open, both gamma and 


37 


beta rays are received. Both meter and 
headphone indications are provided. 


The Cutie Pie 


Some radiation detectors do not use 
Geiger-Muller tubes, but employ instead 
an ionization chamber. The basic in- 
strument is the war-developed “Cutie 
Pie,” described in publication MDDC- 
997, available from the Atomic Energy 
Commission, Document Sales Agency, 
Oak Ridge, Tenn., for 10 cents. 


SP-100 counter with extension G-M-tube probe. 


An ionization chamber is a cylindri- 
cal enclosure filled with an inert gas. 
When bombarded by radioactive rays 
or particles, the gas ionizes—separates 
into electrons and positive ions. The 
amount of ionization depends on the 
strength of the radiations. 

Fig. 4 is a schematic of the type 
SU-1 radiation meter made by Tracer- 
lab, Cambridge, Mass. Battery voltage 
is applied to the ionization chamber 


Ca: -AMP 


PLATE BATT = 
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Fig. 3—Simplified diagram of Victoreen 263A. 
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I. F. Amplifier in Miniature > 


Electronics 


Fig. I—I.F. strip is just 63 inches long. 


F IT is true that good things come in 
small packages, the latest high-gain, 
broadband i.f.-amplifier strip devel- 
oped at the National Bureau of 

Standards must be one of the best. The 
strip contains eight stagger-tuned i.f. 
stages, a detector, video amplifier, and 
cathode-follower output circuit, has 
over 95-db gain, manual and automatic 
gain controls, and a 10-me bandwidth; 
yet it is only 6% inches long, 2 inches 
wide, and %g@ inch thick! 

The incredibly small size is made pos- 
sible by subminiature tubes, printed 
circuits, and ingenious assembly meth- 
ods. The development of this i.f. strip 


is part of a program sponsored by the 
Navy’s Bureau of Aeronautics to sub- 
miniaturize complex radio assemblies 
for aircraft and for missiles. And an 
important aim of the program—already 
achieved in tests with the i.f. strip—is 
to design the equipment so that, de- 
spite its small size, it is readily adap- 
table to factory production-line tech- 
niques. 

The photograph of the subminiature 
if. strip (Fig. 1) gives some idea of its 
compactness. Fig. 2 shows a complete 
if. stage held between a man’s two 
fingers. 

The cutaway drawing of the i.f. stage 
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(Continued from previous page) 


through one of three high-value resist- 
ors. When radiations strike the cham- 
ber, electrons flow from its co-axial 
center conductor through the ionized 
gas to the aquadag-coated inner wall 
of the cylinder. The very small cur- 
rent is enough to produce a _ usable 
voltage drop across whichever of the 
high-value resistors R1, R2, or Re is 
switched in. The drop is applied to the 
grid of a sensitive, balanced vacuum- 
tube voltmeter. The meter indicates 
the intensity of the radiation, since the 
current flow through the chamber is 
proportional to the degree of ionization, 


(Photo courtesy Atomic Instrument Co.) 


lonization-chamber type of meter (Mod.401X). 


which, in turn, depends on the radia- 
tion strength. 

This complete instrument weighs 
only about five pounds. Eight small 
batteries within the case supply power. 
Another  ionization-chamber  instru- 
ment, Model 401-X, made by Atomic 
Instrument Co., Boston, Mass., is also 
shown. 

Although ionization chambers are 
used extensively in many applications. 
Geiger-Muller tubes are about 100 
times more sensitive. G-M tubes are 
also about 100 times more sensitive to 
beta than to gamma radiation. 
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Fig. 4—Circuit of Tracerlab SU-1 ionization- 
chamber meter. This is similar to "Cutie Pie." 


The National Bureau of Standards crams an 


8-stage if. strip into 7.15 cubic inches 


in Fig. 3 illustrates the unconventional 
printed circuits used. The tube is a. 
subminiature, similar to the now com- 
mon hearing-aid types. Since the Bu- 
reau defines a subminiature assembly 
as one whose minimum size is limited 
mainly by available tubes, this compo- 
nent is naturally of primary importance. | 

A cylinder made of a high-dielectric- 
constant ceramic is just large enough to 
slip over the tube. Most of the resistors, : 
capacitors, and circuit connections are 
printed on the outside of the ceramic: 
cylinder. The inside of the cylinder. is) 
metallized, serving both as a ground | 
plate for the capacitors printed on the: 
outside and as a shield for the tube. | 
Over the printing on the outside of the | 
cylinder is a high-temperature insula- | 
tion and over this a metallized shield)} 
coating. 

This apparently simple scheme re-| 
sults in a complete electronic circuit. 
including amplification, resistance, ca- 


Fig. 2—Single stage is diameter of a finger. | 


pacitance, and connections in an assem-. 
bly only a shade thicker—and no taller: | 
—than the vacuum tube itself. 

A small amount of added space is'| 
needed, of course, for the tuning in- 
ductor. This is a bifilar winding on a! 
ceramic form attached to the bottom of'| 
the ceramic cylinder. As the photo-} 
graph (Fig. 2) and the drawing (Fig. 
3) show, the coil form is less than half: 
the size of the tube-cylinder part of the! 
assembly and adds very little bulk tof 
it. A powdered-iron core is adjusted 
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with a screw in the base to tune the 
circuit. 

Constructing a complex electronic cir- 
cuit in such a small space is achieve- 
ment enough, but the job of the Bureau 
lof Standards is not to develop interest- 
ing toys. To be of practical use, the i.f. 
strip must be available in large quan- 
tities and must be made by ordinary 
workers on a production line. Far from 
stopping at the design stage, the Bu- 
eau’s experts have developed pro- 
cedures and equipment for large-scale 
iproduction, even to the extent of set- 

ing up a sample production line (Fig. 
4). Here ordinary workers, not engi- 
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Fig. 3—A cutaway drawing of the if. stage. 


jig. 4—Pilot production line tests methods. 
jeers, turn out i.f. strips in imitation 
factory methods while Bureau ex- 


jerts analyze each stage of manufac- 


i 


re and change an operation here and 
| procedure there to speed assembly 
} d improve product quality. 

| While printed circuitry on flat sur- 
aces is very nearly a commonplace 
ipday, despite the short time since 
ine first printed-circuit developments, 
winting capacitors, resistors, and con- 
lections on cylindrical surfaces is 
pmething new. 

| Two methods are being used in the 
ixperiments. One, shown in Fig. 5, is 
inverted rotary press which prints 
frectly on the ceramic cylinders. 
fhough the one pictured is a small ex- 
fPrimental unit, high-capacity equip- 
pent for large-scale production has 
xen designed and built. 
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Fig. 5—A specially adapted, inverted rotary press is used to print circuits on-cylinders. 


Another method makes use of con- 
ductive decaleomanias which are ap- 
plied to the cylinder’s surface. The de- 
cals may be applied by hand or such 
standard machinery as_ bottle-labeling 


machines (slightly modified) can be 
used. 
The advantages of subminiaturiza- 


tion ere important. Today’s engineers 
are surpassing their predecessors’ wild- 
est droams of electronic achievement. 
Entirely aside from broadcasting and 
communications, electronics is helping 
man to compute, navigate, produce, and 
—unfortunately—to make war in more 
deadly and efficient ways, with guided 
missiles and explosives that “know” 
when to explode. 


The equipment is necessarily more 
elaborate. It is more complex because 
the variety of circuits is wider; it is 
more compound because the number of 
pieces of equipment is greater. If some- 
thing did not give way, man might be- 
come an insect in a world of gigantic 
pieces of apparatus. 

What does give way in the course of 
evolution is the size of the components. 
This is as necessary as any other form 
of evolution. It keeps man the master 
of his tools rather than drowning him 
in their flood. As the complexity of the 
electronic servant grows, more and 
more of him will be crammed into the 
same space. 

The end is not in sight. 


COSINE MEMORY AID 


TUDENTS of electronic theory meet 

on every hand problems involving 
trigonometric functions, particularly 
that of the cosine in power-factor cal- 
culations. 

The calculator often wishes to make 
a quick estimate in a computation. A 
simple memory aid to obtain surprising- 
ly accurate “trig” functions will be 
helpful. 

Rather than trying to remember the 
odd values of the cosine directly from 
tables, it is easier to memorize this 
series of numbers: 2, 4, 8, 10, 12, 14, 16, 
17, 17. Notice that the numbers all in- 
crease by steps of 2, except for the 8, 
and that the last two numbers are out 
of step with the rest of the series. 

In application, these memorized num- 
bers are subtracted as follows: 

cos 0° =1.00 

cos 10° =0.98 (subtract: 100—2) 

cos 20° = 0.94 (98—4) 


cos 30° = 0.86 (94—8) 

cos 40° = 0.76 (86—10) 
cos 50° = 0.64 (76—12) 
cos 60° = 0.50 (64—14) 
cos 70° = 0:34 (50—16) 
cos 80° =0.17 (34—17) 
cos 90° = 0.00 (17—17) 


Note that these values are accurate 
to at least 2%. Of course, values for 
intermediate functions can be obtained 
by interpolating between two of the 
values shown. Thus, 


cos 28° = 0.94— 5 (.94—.86) = 0.88, 


which compares extremely well with the 
value of 0.8829 given in tables. 
Then, of course, sines of angles can 
be obtained by knowing that: 
sin 90°=cos 0° 
sin 80° ~cos 10° 
sin 70° = cos 20° 
and so on.—Edward A. Bogusz 
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Desion Your Own Crossover Network 


Dividing networks channel bass to the woofer and 


treble to the tweeter. Rolling your own is easy 


ated to a 15-inch speaker. We 

had squeezed out enough 
money to buy a high-frequency driver. 
I had finished tin-snipping and solder- 
ing some old gasoline cans into a horn 
cluster enough before to have my hands 
heal. 

“Hey, engineer,” the XYL called out. 
“When are you going to get this super 
speaker system playing?” 

“Have to wind a new field coil for 
that high-frequency driver,” I said. 
“We can’t use a 6-volt field.” 

“Have you designed the crossover 
network yet?” she wanted to know. 

I shook my head. “Have to wind the 
field coil first.” 

She picked up the spool of No. 30 
wire. “Okay. I’ll wind the field coil 
while you make with the slide rule. 
What impedance you want?” 

I shrugged. “Wind it as full as it’ll 
go. It’s not too critical.” 

She nodded and departed for the tech- 
nical school to wind the coil. I opened 
books reluctantly. I had been stalling 
because of a secret fear of this cross- 
over-network designing. All sorts of 
esoteric things like m and j, and phase 
differences, and such. Terman’s book 
made it sound very difficult, and so did 
all the other books; I would really have 
to dig in. It was difficult, and partly be- 
cause there was a lot more in the books 
than there had to be. Now, as I look 


LL the following took place when 
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Fig.1—Design data for m-derived crossovers. 


back, I wonder why all the fussing. It’s 
really easy to design a crossover. 

The main thing that threw me was 
that m business. What did m stand for? 
It was plain that m was an important 
factor, and the various equations 
showed that varying m varied the 


steepness of the cutoff as well as the 
resistive and reactive components of 
the complex impedance and... but 
what was m? 

Well, I asked many smart men that 
question, without once getting an an- 
swer. Not a real answer. They begin by 
explaining it’s a factor in the imped- 
ance relationships; and I retort, “I 
know that, but what does the m mean? 
Why not n or v or something else?” 
They sigh then, and begin wandering 
off into the semantics of abstraction. If 
I try to pin them down, they just get 
sulky and think I’m being stupid and 
uncooperative. 


PHASE DIFFERENCE AT f= 221° 


TRANSMISSION IN DB 


Fig. 2—Combined characteristic of m network. 


After asking maybe a hundred or so 
engineers and physicists about this m 
business, I have finally come to the 
same conclusion that I came to that 
afternoon when the XYL left me with 
the design job. The m is just a number 
which is used in computing the circuit 
constants. 

For crossover networks, just substi- 
tute 0.6 wherever you see m, and you’ll 
come out all right. 

(In a section of his Radio Engineers’ 
Handbook devoted to systems in which 
coupling varies with frequency [page 
166] Terman says: 

“The quantity M ... represents the 
effective coupling ... between primary 
and secondary circuits. It is not neces- 
sarily a real mutual inductance of the 
inductive type but rather a sort of 
mathematical fiction that gives the 
equivalent effect of whatever coupling 
is present. If the coupling is capacitive 

..- M will be... negative; if the 
coupling is of a complex type repre- 
senting both resistive and reactive 
coupling ...M will... have both real 
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and imaginary parts. The proper pro- 
cedure ... is to take the value of M 
as it comes and substitute it... when- 
ever M appears...” | 
Such concepts are not uncommon in 
electronics, though they are unneces-_ 
sarily complex for the non- -engineer.— 
Editor) i 
Crossover networks themselves are 
divided into two main classes, the m- 
derived and the constant-Z. Both of 
these are further divided into series and 
parallel types. Most of the commercial 
circuits, those used in broadcast studios, | 
are m-derived. They provide sharper | 
cutoffs and, in general, are preferred. | 
The constant-Z circuits have no m 
business in them, and their attenuation) 
curves slope more gradually. They are. 
satisfactory in most cases, however. | 
Now, the slope of attenuation must’ 
not be too steep. If it is, you’ll get dis-' 
tortion and peculiar sounds from the | 
speaker. If the curve is too gradual, you 
are conscious of the sound coming from) 
two sources and that is annoying to’ 
the listeners. Experiments show that: 
best listening comes when there’s at) 
least 10 db of attenuation an octave | 
away from the cutoff frequency fe. At| 
the other extreme, a slope of 18 db pet! 
octave should not be exceeded. It won’t! 
listen so good. : 
Fig. 1 shows the series and parallel) 
m-derived circuits and the design for-| 
mula. Notice there is no foolishness’ 
with m. I just substitute 0.6 for m, the’ 
value thought correct by most author-| 
ities. This makes it simpler, and I wish’ 
I could have seen it this way when ] 
first tried to design the gimmick. Z ig 
the impedance of each voice coil and! 
of the amplifier output. 
Of these two, I have usually picked | 
the parallel type because less capaci:| 
tance is needed. The capacitors are! 
bulky because we are dealing with low:| 
impedance lines and must use low 
values of reactance. They must be pape? 
capacitors—don’t try to use electro) 
lytics here—and they can be made uf! 
from a stockpile of smaller units. Stack 
up a series of 0.5’s or 1.0’s if you can’) 
get the larger ones. y 
Fig. 2 shows the characteristic 0}! 
these crossover networks and, for thost| 
interested in their exact impedances: 
the resistive and reactive component} | 
are presented in Figs. 3 and 4. Thi) 
modulus or absolute values at any fre 
quency are found by this simple eque 
tion? Z=1/ R21 x2, 
As you can easily see from the plotter 
curves, the actual impedance does wan 
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ig. 3—Variation of the resistive component. 


Her around a bit. This will not bother 
you in 99% of all cases. The times when 
#it will be a bother are those when you 
nave a lot of feedback and a ticklish 
phase elation in your amplifier. Then 
you may get some oscillation. 

| The constant-Z circuits do not give 

trouble that way. They are shown in 

Fig. 5, and their attenuation character- 

istic is plotted in Fig. 6. The series type 

makes for smaller capacitors, which 

P gain must be low-loss—no electrolyt- 

ics. I did hear once about a chap who 

ised electrolytics successfully in a 

prossover network by putting a small 

pias voltage across each one to keep 
‘them formed up; but I don’t know how 

successful it was, and it seems like a 
jot of trouble. 

Now that you see how to design these 
uffairs, there are some words of warn- 
Wing: pick your crossover frequency 
vith care. 

The speaker systems used in theaters 
fave crossovers in the neighborhood of 
50 cycles. The commercial boom-box 
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Lansing and Jensen) generally have a 
rossover frequency at 500 cycles or 
»ven higher. The co-axial speakers have 
\ crossover anywhere from 1,000 cycles 
inp to 2 ke or higher. 
Now this is important. What with 
porn lengths and capacitor and coil 
pizes, you will be tempted to make your 
} 
} 


: horn-cluster speakers (like the 


Hirossover frequency too high. This will 
ean more sound will come from the 
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cone speaker and less from the horn 
(or other tweeter). The sound from 
the cone speaker is appreciably poorer 
in quality, with bumps and hollows as 
well as distortion due to driving the 
cone too far with consequent breakup 
into harmonics. That’s one considera- 
tion, but it isn’t the main one. 

Divided presence is the main reason. 
Divided presence is the term used to 
mean you’ll hear the sound from two 
sources and be annoyed by it. Now, you 
may think this doesn’t amount to any- 
thing, but it really can be awfully an- 
noying. It happens when you are too 
close to the twin speakers or the speak- 
ers are too far apart physically. 

If a speaker system could be made up 
that extended over a whole wall and 
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Fig. 6—Attenuation of a constant-Z network. 


had each speaker put out sound from 
just certain small groups of instru- 
ments, it would be fine. But we can’t 
do that. Instead we are having all the 
sound come from two speakers and are 
dividing it arbitrarily by pitch. When 
an instrument goes from low to higher 
register, it can be mighty unpleasant to 
hear the shift between speakers. 

With co-axial speakers this is not im- 
portant because both speakers origin- 
ate the sound in about the same place 
and they can get away with a high 
crossover. 

So squeeze your speakers as close to- 
gether as possible and pitch your cross- 
over as low as you can with the horns 
you have available. The horn size limits 


the lowering of your crossover fre- 
quency: the smaller the horn, the 
higher its low-frequency cutoff. 
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If you don’t know where your horn 
cuts off, run a curve on it; but don’t 
pump too much level into the horn. Be- 
low the cutoff frequency of the horn 
there’s practically no load on the dia- 
phragm of the driver, and it is easily 
damaged by trying to make it squirt 
out sound without a proper load. Run a 
low-level curve and determine your 
cutoff; then pitch your crossover ac- 
cordingly. 

For those of you who plan on making 
your own horns, spend an extra buck 
and make the horns for a lower fre- 
quency to give yourself some leeway. I 
really consider the commercial horns 
too small and the crossovers too high 
for convenient listening in the home. 
You can’t get far enough away from 
the speakers. Making larger horns is a 
little more work, and you may damage 
yourself a bit more in cutting and 
soldering; but the extra work and cost 
are well worth the results. 

Now to finish up, let’s design a cross- 
over. Let’s say we make it 400 cycles 
with speaker impedances of 16 ohms. 
Let’s pick a parallel m-derived circuit 
(Fig. 1) and walk through it. 


16 
6.28 « 400 
L2 = 1.6 x .00637 = 10.19 mh; 


Li = 


= .00637 h or 6.37 mh; 


106 
C1 = — 
6.28 «x 400 x 16 


= 24.9 uf; 


C2 = X 24.9 = 15.56 uf. 


a) 


The coils should be air-wound some- 
where close to 3 inches in diameter. 
Don’t use too small wire; remember 
you’ve got current here with these low 
impedances. Mount the coils at right 
angles to each other. Take both coils 
and capacitors over to a lab or technical 
school if you can, where you can check 
them on a bridge before you make your 
installation. You can take off turns and 
udd small paper capacitors while you 
watch (or listen to) the balance. 

Don’t tape the coils with transparent 
cellulose tape if you live in a damp 
climate. 

As I say, I wish I could have known 
all this when I worked out my first 
crossover network. 


WIRE RECORDER IS MODERN PIED PIPER 


ROVIDING a modern sequel to the 

famous story of the Pied Piper of 
Hamlin, a magnetic wire recorder was 
used recently to lure rats to their doom. 
The story is told in a letter written by 
James G. Anderson of Vancouver, Brit- 
ish Columbia, to W. S. Hartford, gen- 
eral sales manager of Webster-Chicag‘o 
Corp. 

Mr. Anderson’s problem was a ware- 
house infested with rats. Acting on the 
premise that rats are cowards, he first 
caught a couple of the rodents in a 
cage. Then, poking and prodding them 
until they squealed with fear, he picked 


up their cries with a microphone and 
recorded them on wire. 

When the rat cries were played back 
in the warehouse through a PA system, 
there was a veritable stampede of rats 
making for every exit they could find! 

As a variation on the technique, An- 
derson caught a single female rat and 
recorded her cries. Apparently the sex 
instinct is as strong in rats as in other 
creatures, for, as the lady rat’s cries 
were broadcast through the building by 
the PA system, gentlemen rats came 
running from every direction to be exe- 
cuted with a special pistol. 
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IFE for most people, including the 
radio service technician, is made 
up largely of the commonplace. 
While some sets coming in for 

repair may have unusual faults or may 
contain special circuitry, the great ma- 
jority of work is done on standard, 
usually small, a.c.-d.c. radios and radio- 
phonographs. 

Motorola’s HS-124 chassis is one of 
these. It is to be found in models 68F 11, 
68F14, 68F14M, 68F14B, and 68F12. 
The model shown in the photographs, 
the one we had for examination, is a 
68F11, a plastic-cabinet table model. 
The 68F12 is the same in a wood en- 
closure, and the others are similar but 
furnished in a high cabinet with record- 
storage space beneath the radio-phono- 
graph proper. 

Performance and operation were 
tested by simply tuning the receiver, 
listening to records, and watching the 
changer work. The results were, in 
every respect, approximately what 
might be expected of an instrument of 
this type. Sound was clean at fairly low 
to medium volume levels, the receiver 
was sensitive enough to pick up most 
New York stations in a downtown non- 
steel building, and the record changer 
appeared to have no tendency to dam- 
age the discs used in the test. The 
changer has the customary stationary 
center post, which tends to enlarge 
record center holes, but this is ap- 
parently unavoidable in almost any but 
rather expensive machines. As the cab- 
inet photo shows, a single outer post is 
used; adjustment for the two record 
sizes is merely a matter of rotating this 
half a turn. 

Though there are actually seven con- 
trols on the set, they are all closely 
grouped on the front panel. The knob 
at left is the on-off-volume control, and 
that at the right tunes the receiver. 
The center device is a four-part switch, 
each quarter of the circular knob as- 
sembly performing a separate task. 
Reading counterclockwise from the up- 


per left, there are PHONO, 
MOTOR, and TONE controls. 
Except for the REJECT portion, which 
is a momentary-contact switch, all of 
these are latching devices—push once 
to turn on (button stays in), and push 
again to turn off (button comes out). 
With the chassis out of the cabinet, 
they all worked well; but, assembled, 
switch action was sometimes mushy, 
and often a switch would not stay in 
when it should have. This appeared to 
be due to the rather tight fit where the 
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and 


switch assembly goes through its panel 
hole. Loosening the chassis-cabinet | 
screws and repositioning the chassis 
slightly so that no switch knob touched 
the hole fixed the trouble. | 

The chassis photograph indicates how | 
the height of the instrument is kept low) 
despite the use of a standard five-tube 
(and rectifier) superhet circuit. Four | 
of the tubes and the rectifier are! 
mounted on the rear apron; the tuning) 
capacitor and the 6C4 oscillator tube: 
are on the side. Only the speaker and} 


Underneath the radio-phonograph with the metal tube cover removed. Notice miniature tubes 
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Cirecvit diagram of the Motorola HS-124 chassis. Note the use of a separate oscillator tube. Chassis is otherwise standard 5-tube superhet. 


the tuning-indicator assembly project 
upward; these are on the front of the 
chassis where the bottom of the player- 
section floor curves upward to accom- 
modate them. The undercabinet photo 


The chassis is easily removed for servicing. 


shows the chassis in its place; a metal 
strip ordinarily covers the tubes. 

The diagram indicates that the cir- 
cuit is not unusual except in one or two 
respects. One interesting feature is the 
i} synthetic bass circuit R9, R12, R13, and 
| C12. A small speaker cannot reproduce 
bass notes adequately; but if the ear is 
supplied with harmonics of the low 
tones, it transmits sensations to the 
brain much like those caused by gen- 
uine bass. The circuit was described in 
the October, 1948, issue of RADIO-ELEC- 
TRONICS on page 37. 

Another variation from the norm is 
the use of a separate oscillator tube (a 
6C4) with a 12AU6 as mixer. Ordi- 
narily, a single pentagrid tube is em- 
ployed for both functions. Oscillator- 
mixer coupling takes place between the 
cathodes, effectively tied together. 

The loop antenna is placed on one 
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surface of a piece of fairly light-weight 
cardboard, which can be damaged with- 
out too much difficulty. The external 
antenna lead is taped to the outside. 

The crystal pickup has a special 
metal-tipped stylus which can be re- 
moved with long-nose pliers. Ordinary 
needles will not work, and a replace- 
ment must be secured from Motorola. 

During alignment, the a.f. output of 
the receiver should be kept at about 0.4 
volt for greatest accuracy. The i.f.’s 
are set up in the usual way. 
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To show technicians and students how a TV receiver works, John Meagher of the RCA 


To take care of the r.f. circuits, con- 
nect the generator to pin 1 of the 
12AU6, set frequency at 1620 ke, and 
adjust the trimmer screw beneath the 
front section of the tuning capacitor 
for maximum output. Then set the gen- 
erator to 1400 ke and couple the signal 
to the set through a 5-inch-diameter, 
three-turn loop. Adjust the rear-sec- 
tion capacitor trimmer for maximum. 
The last step should be repeated after 
the chassis is replaced in the cabinet 
for best accuracy. 


DIAGRAM DEMONSTRATES TELEVISION CIRCUITS 


Tube Department designed the Television Dynamic Demonstrator shown above. The big board 
displays a giant schematic of a 30-tube set with an actual component fastened to the board 
wherever a schematic one is shown, and wired into the circuit to form a real television 
receiver. The demonstrator has 200 plug-in parts which can be removed or changed to show 
the effect on performance. The circuit—schematic and actual—is divided into 10 sections. 
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CAPACITOR, we learned in the 
last chapter, is a device for 
storing an electrical charge; 
and the amount of charge 

stored depends upon the voltage applied 
and the capacitance of the capacitor. 
We found that capacitance was related 
to the active area of the capacitor 
plates, the spacing between those 
plates, and the K of the dielectric em- 
ployed. Two desirable features in a 
capacitor are low leakage current and 
high breakdown voltage. Now let us see 
how all these factors enter into the con- 
struction of actual capacitors used in 
radio work. 

There are more ways of designating 
capacitors than there are of describing 
pretty girls, but one of the most com- 
mon methods is to refer to the dielec- 
tric material; so let us begin with air 
capacitors—those with only air between 
their plates. 

The simple capacitor discussed in the 
previous chapter used only two plates, 
but you can see from the picture that 
most air capacitors use several. The 
plates are divided into two sets, with all 
the plates of each set connected to- 
gether, and with the plates of one set 
interleaved with the plates of the other, 
as shown in Fig. 1. This is to economize 
on space. You will recall that in a 
charged capacitor the electrons are 
crowded onto that portion of the nega- 
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Part V — How capacitors are made 


By JOHN T. FRYE 


tive plate facing the positive plate. 
That means that in a simple capacitor 
only one surface of the plate is used 
for electron storage. 

However, as can be seen in Fig. 1, 
when the plates are interleaved, each 
surface of each negative plate is 
charged with electrons when it is be- 
tween two positive plates, and the re- 
sult is the same as doubling the size 
of the plates in a two-plate capacitor. 
It is just like buttering your bread on 
both sides! 
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Fig. I—Interleaved plates of variable unit. 


By arranging our capacitor so that 
we can control the degree of interleav- 
ing of the plates, we can produce a 
variable capacitor similar to most air- 
spaced units used in radio work. Very 
stable as to capacitance, they have al- 
most zero leakage current. They are 
bulky, though, and it is difficult to build 
very much capacitance into a reason- 
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These are just a few of the many shapes a capacitor may take, depending on the application. 


able space. You seldom see air capaci- 
tors of more than 500 uuf. The main 
trouble that develops in these capaci- 
tors is warping or bending of the plates 
so that they touch and short out. Occa- 
sionally sufficient dust gets between the 
plates to form a low-resistance path. 
In a variable capacitor, one set of 
plates (the rotors) must move, and a 
sliding wiper contact is used to make 
an electrical connection to this set. 
Sometimes dirt or corrosion causes this 
contact to become erratic. 

A capacitor of considerably greater 
capacitance can be built in the same 
space by using thin sheets of mica as 
the dielectric and by employing much 
thinner metal plates. These mica ca- 
pacitors as they are called, are enclosed 
in a case of bakelite or similar mate- 
rial for mechanical protection and to 
keep out moisture. 

Since mica has a higher K than air, 
mica capacitors are more compact than 
air capacitors. Their leakage is nearly 
as low; and, by using thicker sheets of 
mica, the breakdown voltage can be 
made very high. You will find them in 
ranges from about 100 to several thou- 
sand volts, and from 10 uuf to about 
0.1 uf. However, they are comparative- 
ly expensive; and as breakdown voltage 
and capacitance increase, they become 
quite bulky. A very stable type of mica 
capacitor, the silver mica, is made by 
using silver plating directly on the 
mica sheets instead of metal plates. 

Mica capacitors do not give much 
trouble, but they do give some. In fact, 
like an “angel child,” micas develop 
faults just often enough to waste a lot 
of your time checking everything else 
before your suspicion finally falls on 
them. Occasionally they break down 
and short out, or the wire lead eonnect- 
ing to a set of plates makes a poor 
contact and causes an open. More rare- 
ly, moisture may get in and cause a 
high leakage current. 

Paper capacitors are the workhorses 
of radio; they really carry the load. 
Even an a.c.-d.c. midget has a dozen or 
so of them. They usually consist of two 
long, thin strips of aluminum foil, in- 
sulated by paper and rolled up in a 
tight little cylinder, with wire leads 
from each strip of foil being brought 
out of opposite ends. They are covered, 


RADIO-ELECTRONIG Siro 


: 


; 


treated with oil, and sealed with wax 
against moisture. 

Paper capacitors are _ ordinarily 
found in values from about .001 to 
several microfarads, and from 100 to 
1,600 volts. They are more compact 
than micas and cheaper, but they have 
somewhat higher leakage currents and 
deteriorate with age because of the 
gradual penetration of moisture into 
the paper. 

Immersing a paper capacitor in cer- 
tain types of oil increases its break- 
down voltage and also increases its life 
because the oil prevents the entrance 
of moisture. That is why much military 
equipment that had to be dependable 
used oil-filled capacitors instead of the 
ordinary paper kind. The smaller ones 
are sometimes called “bathtubs.” 

Thin plastic films have been used in 
place of the paper as a dielectric, and 
some of these plastic-film capacitors 
have electrical qualities superior even 
to mica units. 

Paper capacitors have the same 
shorting and open troubles to which 
micas are occasionally prey, but they 
have them much more often. They are 
more likely to become leaky, too; and if 
they become too hot, the wax runs out 
of them and allows moisture to enter 
easily. Still they are by far the most 
often-used capacitors in radio because 
of low cost. 

For securing the most capacitance in 
the least space for the smallest amount 
of money, electrolytic capacitors are the 
answer. These come in two kinds, wet 
and dry. Fig. 2 is a sketch of a wet 
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Fig. 2—Structure of a wet electrolytic unit. 


electrolytic. It consists of an aluminum 
| plate, called the anode, immersed in an 
electrolyte, such as a boric acid solu- 
tion. The anode has on its surface a 
very thin oxide film that has been 
| formed electrochemically prior to as- 
sembling the capacitor and putting it 
into its case. 

Following the previous explanations, 
you might jump to the conclusion that 
the electrolyte is the dielectric, but that 
is not true. The dielectric is the thin 
oxide film—which incidentally has a 
K of about 10. The aluminum anode 
forms one plate of the capacitor, and 
the electrolyte forms the other; the 
metal container simply serves as a 
means of making contact with the elec- 
trolyte. 

Dry electrolytic, like dry cell, is 
somewhat of a misnomer. Damp elec- 
trolytic would be better, for in such a 
capacitor the liquid electrolyte is re- 
placed with a paste. What is more, the 


DRO Yate 1007429 


anode is replaced with an oxide-coated 
strip of aluminum foil, and the con- 
tainer is replaced with an uncoated 
strip of foil called the cathode foil. 
These two strips of foil, with the elec- 
trolytic paste and a suitable mechan- 
ical separator between them, are rolled 
into a bundle in exactly the same way 
as are paper capacitors. The result is 
a convenient cylinder. 

The capacitance depends on the sur- 
face area of the anode and on the na- 
ture and thickness of the film. To in- 
crease the surface area, the anode foil 
is frequently etched with acid, and the 
increased area of the “hills and val- 
leys” thus produced on the foil sur- 
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Fig. 3—Single container holds two capacitors. 


face increases the capacitance of an 
etched-foil capacitor over that of a 
plain-foil unit by two to seven times. 
Another way of doing the same thing 
is to spray molten aluminum on a strip 
of cotton gauze to produce a gridlike 
anode that will give a capacitance 10 
times that of a plain anode strip. These 
are called fabricated-plate electrolytic 
capacitors. 

The thickness and nature of the oxide 
film are determined by the forming 
process. While a thinner film increases 
the capacitance, it also lowers the 
breakdown voltage. Electrolytics used 
in radio are found in capacitances of 
a couple to several hundred microfar- 
ads and in a voltage range of 6 to 600. 
By using more than one anode strip 
or more than one cathode strip, and by 
having barrier strips separating these 
units, it is possible to have more than 
one capacitor in a single container. 
Fig. 38 shows one such dual-unit ar- 
rangement. 

Electrolytics are unlike other capaci- 
tors in that they ordinarily are polar- 
ized. This means that they must be used 
only. with d.c. voltages and that the 
anode must always be connected to the 
positive point. If these rules are not 
followed, the oxide film will disinte- 
grate and the capacitor will be de- 
stroyed. 

An electrolytic capacitor is only as 
good as its oxide film, and various fac- 
tors can injure this coating. A tempo- 
rary surge of high voltage may punc- 
ture it; but if the voltage is quickly 
reduced, the film will usually heal it- 
self. A reverse current through the 
capacitor, impurities in the materials 
used, long subjection to too high a 
voltage, and too many months spent 
lying unused on the shelf will usually 
result in permanent damage. Electro- 
lytics are usually designed to operate 
between 382 and 140 degrees F, and 
they should not be subjected to temper- 
atures far beyond these extremes for 
any great length of time. 

If the film is broken down, the ca- 
pacitor usually appears as a partial or 
complete short, and the leakage current 
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is excessive. If the electrolyte dries out 
or if one of the connecting leads be- 
comes separated from its foil, the ca- 
pacitor shows an open circuit. Some- 
times, before complete evaporation of 
the electrolyte, the capacitor shows a 
marked loss of capacitance. 

A comparatively new type of capaci- 
tor that is rapidly gaining in populari- 
ty is the ceramic. It consists of a tube 
of. rutile ceramic with the inside and 
outside plated with silver. The two sil- 
ver coatings are the capacitor plates, 
and the ceramic material is the dielec- 
tric—with a K of up to 170! 

Ceramics, like Lana Turner, seem to 
have everything—small size, high ca- 
pacitance, high voltage rating, and low 
power factor. What is more, by regu- 
lating the mixture of the ceramic ma- 
terial, the capacitor can be made to 
have a positive, zero, or negative tem- 
perature coefficient, which is another 
way of saying that the capacitance can 
be made to increase, stay the same, or 
decrease with a rise in temperature. 
This feature compensates for heat 
changes in other components of an elec- 
trical circuit. When the capacitance 
of these components “zigs” with an 
increase in temperature, you can em- 
ploy a ceramic condenser that “zags” 
an equal amount, and vice-versa, and 
thus maintain the over-all capacitance 
constant. 

The manufacturers did not develop 
all these different types just to show 
what they could do. Each type fills a 
particular need. The choice for a par- 
ticular job depends upon which will do 
the work best for the least cost. In 
some spots the most important thing 
is lots of capacitance; so an electro- 
lytic is used. At another point the ca- 
pacitor must not change its value; so 
a silver-mica unit is employed. If the 
leakage must be extremely low, an ordi- 
nary mica serves nicely; and for run- 
of-the-mill applications, paper capaci- 
tors do the job. Air-spaced units are 
used for variable and semivariable 
duty because of obvious mechanical 
advantages. 

Now that we have become thoroughly 
familiar with the strengths and weak- 
nesses of the coil and the capacitor, 
it is high time that our hero and hero- 
ine meet; and that they will do in the 
next chapter. Don’t miss this thrilling 
event, folks, ‘““‘When Coil Meets Capaci- 
tor,” for that is how radio began! 


Suggested by Harold T. Snow, Milwaukee, Wis. 


"Best ‘snow’ eliminator made." 
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A typical receiver illustrates hum sources. 
Lettered points are referred to in text. 
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Simple Routine Check 


Locates Receiver Hum 


By J. T. CATALDO and S. J. RICHARD* 


OCATING and eliminating hum in a 
radio receiver can be an irritat- 
ing and difficult problem if no 
systematic method is employed. 

There is, however, a simple, routine 
check system which cannot fail to fer- 
ret out the evasive and aggravating 60- 
or 120-cycle disturbance so frequently 
found in a.c. or a.c.-d.c. receivers. Hum 
has several origins, enumerated in the 
following paragraphs: 

The power supply is one. The hum is 
60-cycle for half-wave rectifiers and 
120-cycle for sets with full-wave recti- 
fiers. 

There may be a cathode-to-filament 
short. A 60-cycle signal is impressed 
on the cathode of the faulty tube, and 
the signal is amplified by each follow- 
ing stage. 

Leakage from filament to cathode 
causes hum. In a mixer tube a small 
amount of hum due to leakage from 
filament to cathode modulates the r.f. 
carrier and is amplified by the succeed- 
ing stages. In the second detector, the 
small hum energy mixes a 60-cycle 
component with the audio signal, and 
this is also amplified by the succeeding 
stages. 

All that is needed to localize hum is 
a small, pocket-size, insulated screw- 
driver. Let us approach the problem 
with a typical receiver. The a.c.-d.c., 5- 
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tube superhetrodyne shown in the draw- 
ing was taken from an RCA tube man- 
ual. It has a half-wave rectifier, a 
beam-power tube, a duo-diode-triode for 
second detector and audio amplifier, a 
supercontrol pentode for an i.f. ampli- 
fier, and a pentagrid converter for a 
combined oscillator and first detector. 
Most 5-tube radios have a similar cir- 
cuit except that those produced recent- 
ly often have selenium rectifiers in- 
stead of vacuum-tube diodes. 

Assuming that the radio hums, re- 
move the chassis from the cabinet and 
place it on the test bench upside down. 
With the aid of the insulated screw- 
driver, make the following very simple 
test: 


1. Short the control grid of the power 
amplifier (point A in the diagram) to 
chassis. If the hum is still present 
(even though it has been reduced), the 
source will be found either in the out- 
put filter capacitor C1 (open or low in 
capacitance) or in the output tube, 
which may have a cathode-to-filament 
short. This may readily be checked by 
temporarily jumping a test capacitor 
across Cl and by replacing the power 
output tube with a new one of the same 
type. 

If shorting point A to chassis elim- 
inates the hum, the source must be 
ahead of this stage. 


2. Short the audio amplifier control 


grid (point B) to chassis with the in- 
sulated screwdriver. If the hum is still 
there, the R-C decoupling filter in the 
plate return circuit (R-C2) is defec- 
tive or the tube has filament-to-cathode 
leakage. The tube should be replaced 
first; and if this does not eliminate the 
hum, R and C2 should be checked. 
When a capacitor tester is not avail- 
able to test C2 for leakage or an open 
circuit, it should be replaced regard- 
less of its good physical appearance. To 
quote an old phrase, “Don’t judge a 
book by its cover.” 

If shorting point B to chassis elim- 
inates the hum, you can bet your bot- 
tom dollar the hum originates in the © 
stages preceding this point in the re- 
ceiver. 

3. Our next step is to short the diode 
plates (point C) to chassis. If the hum 
ceases, there is either a filament-to- 
cathode short in the duo-diode-triode or 
a high resistance has developed in the 
diode return circuit. Replacing the tube 
and checking the resistance of the diode 
return circuit (point C to chassis) 
should localize the fault. If hum still 
persists, proceed to the test outlined 
below. 

4. With your screwdriver, short the 
if. signal grid (point D) to chassis. If 
the hum keeps up, it is caused by a fila- 
ment-to-cathode short in the i.f. ampl- 
fier. Replace the tube. 

If shorting point D to chassis elim- 
inates the hum, there is just one more 
stage that can be causing the trouble— 
the pentagrid converter. 

5. Our next step is to short the oscil- 
lator grid (point E) to chassis. If this 
test eliminates the hum, there is a 
filament-to-cathode short in the penta- 
grid converter. 

The system we have outlined is so 
simple and effective that after it is used 
once or twice by a technician, he will 
resort to it often to tackle his hum 
problems. 

In addition, the audio man will have 
grasped by now the thought that a 
screwdriver will help his hum troubles, 
too. Just start shorting grids. 


Suggested by Harold Downs, Glen Gardner, N. J. 


"You told me there was a leaky capacitor so 
| put the set in this pan." 
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AM Generator Useful for TV 


The author describes one method of using an AM 


By R. M. VENDELAND* 


T IS safe to assume that the radio 
service technician—who has fallen 
heir first to the automatic record 
changer, then FM, and finally the 
spinning nightmare of television—has 
accepted the fact that expensive equip- 
ment is necessary in his television work. 

No one can deny the need for sweep 
generators, oscilloscopes, vacuum-tube 
voltmeters, and the other equipment 
which now finds a new home on the old 
service panel, but this article will intro- 
duce no new piece of equipment. All we 
do is show how to use that good AM 
signal generator that you’ve probably 
had for years—show how to use it as a 
check standard on the operation of a 
television receiver. 

Rather than go into a long-winded 
discussion of what we are trying to do, 
let’s take a television receiver off the 
shelf and demonstrate mentally the use 
of the old standby, the AM signal 
generator. 

First of all, we’ll connect the signal 

generator to the antenna terminals of 
the television receiver. This (by the 
way) is a lazy man’s check because at 
no time during the operation does the 
chassis leave its cabinet. If the receiver 
has a 800-ohm input, just stick a 150- 
ohm resistor on each terminal and con- 
nect the signal generator to the re- 
sistors. CAUTION: if the set is a trans- 
formerless job, use an isolation trans- 
former in the a.c. lead of the receiver, 
or feed the generator through a couple 
of capacitors. Some receivers use 75- 
ohm inputs and are fed with co-ax 
cable. Merely connect the generator 
across the antenna input and ground 
of such sets. The possible mismatch 
will not be important. 
Next, advance the contrast control 
of the television receiver to three-quar- 
ters of maximum, and tune the receiver 
to any channel. (Signal generators not 
covering at least 100 mc on funda- 
mentals will not be useful in this work. 
If the generator has a calibrated output 
or a meter measuring the r.f. output 
level, the methods about to be suggested 
can be turned into extremely accurate 
checks on comparative operation of dif- 
ferent television models.) 

Having selected a channel, turn the 
signal generator slowly toward the fre- 
quency of that channel (come from the 
low side). Be sure the 400-cycle modu- 
lation is turned on. As you approach 
the correct video carrier frequency, 
faint bars will appear on the television 
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receiver screen. As the frequency gets 
closer to the video carrier frequency, 
the bars will darken. 

At this point let us stop to examine 
exactly what we have done and what 
we have checked. Thus far, we have 
determined that our tuner, i.f., and 
video amplifiers are all in working or- 
der. If any of the stages shown on the 
block diagram of Fig. 1 (excluding 
the horizontal sweep circuit) are in- 
operative, the bars will not appear or, 
if they do, will not stay locked in one 
position. 

As the signal generator is turned to 
a higher frequency, the bars will reach 
maximum contrast on the screen of the 
television receiver. They should stay 
that way for several megacycles (a 
check on bandwidth). Suddenly the 
bars should cut off and 400-cycle tone 
should be heard from the speaker. (This 
will not happen in small receivers using 
inte carrier methods.) As the generator 
is turned VERY SLOWLY to a higher 
f.equency, the sound will gradually 
diseppear and then get louder again. 
See Fig. 2. The point of minimum 
sound should be the sound carrier fre- 
quency of the channel. 

If there are two pronounced peaks 
of sound, the discriminator is aligned 
properly. If the bars do not disappear 
when sound is heard, the sound traps 
are not doing their job. (The sound 
thaps are responsible for the sharp cut 
oif on the high-frequency side of the 
over-all video response curve.) On re- 
ceivers using fine tuning, a good check 
at this point is to set the signal gen- 
erator at the actual sound carrier fre- 
quency and see if you can get a null in 
the sound by tuning the fine tuning con- 
trol. If the oscillator is correctly 
aligned, that control should be at mid- 
position when the sound is at a null. 

Actually, the bars on the screen be- 
ing held in position by the vertical 
sync circuits, adjustment of the vertical 
hold control should make the number 
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Fig. |—Generator can check on these stages. 


generator to check over-all response of TV sets 


of bars change. If they do not hold in 
any position of the hold control and 
are plainly visible as they drop across 
the screen, something is probably wrong 
with the vertical hold circuit. 

For a quick check of the horizontal 
hold circuit, the signal generator may 
be externally modulated by a 15,000- or 
30,000-cycle sine or square wave. This 
should throw one or two bars vertically 
on the screen. Most generators are not 
designed to modulate externally with 
much more than 10,000- or 15,000-cycle 
signals. As a result, a very strong sig- 
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Fig. 2—The response curve of television set. 


nal source will be required to get any 
degree of intensity on the bars. If the 
bars can be made to sit on end, the 
horizontal syne cireuit is probably 
working. Notice that you’ll have to ad- 
just the hold control to make the bars 
stand on end. 

In this method of testing, the ad- 
vantage of a signal generator with a 
calibrated output is apparent. First of 
all, the sensitivity of the receiver can 
be determined by the appearance of the 
bars. Some sets will show bars with 
fewer microvolts input than others. You 
can set up your own standards as to 
which set is “hot” and which requires 
too much signal generator output to 
get the bars. You can check yourself on 
alignment by measuring the microvolts 
required to see bars on the receiver’s 
screen. Check receivers before and 
after alignment to determine if you’ve 
done more harm than good (a point 
that must not be taken too lightly). 

Troubles in the receiver will show 
either as premature falling off of the 
bars or as variation in intensity as you 
pass through the video frequencies. If, 
for any reason, the bars do not appear, 
shift the signal generator frequency to 
the i.f. range of the receiver and try to 
drive bars through the antenna circuit. 
If the bars appear, the oscillator is 
probably not functioning. 

If the bars do not respond properly, 
change channels and check the response 
again. It should be obvious that proper 
response on one channel and improper 
response on another is tuner trouble. 
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Antenna Compass reads video voltage. 


WO manufacturers have recently 
introduced devices designed to al- 
‘low one man alone to install TV 
antennas. 

The Simpson TV Antenna Compass 
is made by Simpson Electric Company. 
Essentially a video voltmeter, the en- 
tire assembly, shown in the photograph, 
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Antenna Installation 


is diagrammed in Fig. 1-a. A small, in- 
sulated junction box contains a 1N34 
crystal rectifier, two capacitors, and a 
resistor. A clip fixed to the box is at- 
tached to the output of the receiver’s 
video. The clip is provided with an in- 
sulation piercing point and is most con- 
veniently clipped to the video input lead 
to the C-R tube (usually the grid lead). 
The ground clip is hooked to the chassis. 

The rectified d.c. appearing at the 
output of the junction box varies di- 
rectly as the video output of the set and 
therefore, for constant control settings, 
as the r.f. input. The female a.c. re- 
ceptacle is connected to the male plug 
set in the top of the meter case. As the 
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Case at left contains battery and microphone. Headset and other mike are used on the roof. 


antenna is rotated or a tuning stub is 
adjusted, maximum meter reading indi- 
cates maximum signal input. 

Because of the plug arrangement, a 
standard a.c. extension can be used to 
connect the meter on the roof with the 
junction box attached to the set below. 
The installation man need only hold 
the meter in his hand and rotate the 
array for highest meter reading. Ghosts 
will give small peaks, but the most 
direct path will show up as the largest 
peak. 

McMurdo Silver’s contribution to TV 
installation efficiency is known as the 
Tennaligner, Model 914. A communi- 
cating telephone system, its chief ad- 
vantages are high audio level and the 
lack of need for an extra line. 

The antenna transmission line itself 
is used for communication. Fig. 1-b and 
the photograph tell the story. The 
metal cabinet contains a carbon micro- 
phone, battery, closed-circuit jack, iso- 
lation chokes, capacitors, and terminals. 
Chokes, microphone, and headset are 
provided for the other end. 

The cabinet is placed close to the 
loudspeaker of the TV receiver. If a 
simple dipole is used, the microphone 
and headset are connected across the 
line at the roof. R.f. passes down the 
line, through the 500-uuf capacitors in 
the cabinet, and to the set’s r.f. input. 
Voice currents of the telephone system 
find a perfect path through the r.f. iso- 
lation chokes L, but are not shorted by 
the receiver’s input coil because of the 
500-uuf series capacitors. 

If a folded dipole or other d.c.- 
shorted array is used, one side of the 
line is opened upstairs and the arrange- 
ment shown in Fig. 1-b by dashed lines 
is used. The 300-uwuf ceramic capacitor 
provides a path for r.f., but breaks the 
line for d.c. so the audio can be heard. 

The downstairs cabinet is not pro- 
vided with headphones, though there is 
a jack into which a pair can be plugged 
for two-way conversation. Ordinarily, 
the installation man on the roof can 
listen to the audio tone transmitted by 
the station and tuned in on the set dur- 
ing test-pattern periods, and can adjust 
the antenna for loudest signal. 

Both these devices may be con- 
structed by any technician. The meter 
circuit (Fig. l-a) is self-explanatory: 
For best results, the telephone setup 
(Fig. 1-b) should use special low-im- 
pedance microphones and headsets, as 
indicated on the diagram. Telephone- 
type handsets or switchboard-operator 
head-and-chest sets will work well, if 
they are obtainable. 
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ithe Super-Value 


|The all-star, all-wave value that amazes even the ex- 
|perts. Covers 4 full wave bands, continuous range from 
'540 kc to 32 mc. Features: full electrical bandspread; 
Noise Limiter; Band Selector; BFO pitch; Voice-Code 
switch; Speaker-headphones switch; Standby-receive 
switch; latest PM speaker; In handsome furniture-steel 
cabinet; 12x7x8’’. Complete with all tubes. For 105-125 
volts, 25-60 cycles AC, or 105-125 volts DC. Shipping 


weight, 15 lbs. $3995 


ALLIED STOCKS ALL HALLICRAFTERS MODELS 


Hallicrafters SX-42 (less speaker) ............-. $275.00 
Hallicrafters SX-62 (less speaker) ............-- 269.50 
Hallicrafters SX-43 (less speaker) .............- 159.50 
Hallicrafters $-51 (complete) .........-....000- 149.50 
Hollicrafters $-53 (complete) ..........0..e000 69.95 
Hallicrafters HT-17 Transmitter .............-00- 39.50 
Hallicrafters HT-18 Oscillator... ........eeeeeees 110.00 


All Prices Net F.O.B. Chicago 
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Hallicrafters S-72 All-Wave Portable Radio. 


Enjoy powerful all-wave reception wherever you go—with this 
superb new universal portable. The S-72 covers 540-1600 ke, 1500- 
4400 ke, 4.3-13 mc, and 12-31 mc. Receives standard broadcast 
programs, foreign and domestic short wave broadcasts, aircraft, 
police and Amateur stations. Has two built-in antennas—loop for 
standard broadcast and 27”’ whip for short wave. Automatic Noise 
Limiter; sensitivity control; AVC; BFO; main and fine tuning con- 
trols; tone control; phone jack; provision for attaching external 
antenna. Brown leatherette-covered plywood cabinet, 14’’ wide, 
12%" high, 714’’ deep. For 105-125 volts DC, or 60 cycle AC, or 
self-contained batteries. Complete with tubes, less batteries. Shpg. 


wt., 16 lbs. 
97-505. Hallicrafters S-72 All-Wave Portable. NET...... $7995 
80-584. A-B Battery Pack for above. NET........... .. ....$3.85 


Available on Easy Payment Terms 


hallicrafters 
T-64 TV Chassis 


Complete with 
10” Picture Tube 


ONLY 
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Tops for custom installations at low cost—a complete direct- 
view chassis for 10 or 12-inch tubes. With new Dual-Focus switch 
—10” tube gives you choice of big 64 sq. in. telescopic view for 
dramatic closeups, or large 56 sq. in. full-range view. Either way, 
you get a sharp picture, with fine stability and superb contrast. 
Features: 12 channel push-button tuning; RF amplifier; 3 IF 
amplifiers; 2 video amplifiers; improved sync circuits; AGC; 
static-free FM audio system. Complete with power supply, 
speaker, picture tube and 15 tubes, plus 3 rectifiers. For 105-125 
volts, 50-60 cycles AC. Shpg. wt., 60 lbs. 


Hallicrafters T-64 Television Chassis, complete 
With 20° picture tube. Only cee sca rs $17 950 
Hallicrafters T-64 Television Chassis, complete with 12’ pic- 


Pare tube: ORLY oreo. Fe eee ee aw kanes $199.50 
Available on Easy Payment Terms 
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ALLIED RADIO CORP., Dept. 2-G-9 F 4 3 E | 
833 W. Jackson Bivd., Chicago 7, Illinois t 
A Send FREE ALLIED Catalog CATALOG a 
Enter order for Hallicrafters Model.........- Ly 
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CJ Part Payment (Bal.C.O.D.) 4! 
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i 

DSO CREROOCAB ACM OOO OOOO OG CoA CRTIOO Ade FECCOMO OOM ODOODOUTOCGCC 1 
a 

TEP LIES | csp | OSE R ACLS BORO one DORE OE COC RICE rs : 
a 

(OS SO GO AMEE CEE Eo CHOC OO OTTO TC ZOME vs o:s\v:210;0 States ccsitasaeie : 
& 


Amateur 


50|—___ 


Designing Class-AB2 Modulators 


Typical tubes used for class-AB2 modulators. 


N AMATEUR radiophone design, the 
class-AB2 amplifier often finds use 
as an amplitude modulator. Almost 
always employing tetrode or pentode 

tubes, this type of modulator furnishes 
relatively high audio power output with 
less than 1 watt of grid driving power 
required in most cases. The class-AB2 
power output, in several instances, is 
higher than class-B output at the same 
plate voltage. 

Tube manufacturers have recom- 
mended certain tubes especially for 
class-AB2 audio service. These tubes 
are listed, together with their class- 
AB2 operating data, in the tables ac- 
companying this article. These tables 
will give the modulator designer a pie- 
ture of the situation and should make 
selecting tubes easy. With this informa- 
tion within reach, it will not be neces- 
sa y to thumb through tube manuals in 
search of class-AB2 ratings for the 
desired output. 


TABLE 1 
AUDIO POWER TUBE 
OUTPUT TYPES 
13W 2A5, 6F6(6F6-G), 42 
18 45 
Pap HY6V6-GTX 
30 HY60, HY69 
36 1619 
47 6L6 (6L6-G) 
54 226, 815 
Wz: 1624 
75 HY6L6GX 
80 RK-39, HY61, RK-807 
97 HY1269 
120 807, 1625 
520 4-125A (4D21) 


Table 1 lists the various tubes avail- 
able for class-AB2 power outputs from 
13 to 520 watts. Higher power outputs 
have not been listed because of the 
legal 1-kilowatt power-input limit on 
amateur final amplifiers. The designer 
may use this table to determine which, 
if any, tubes are available for his de- 
sired power output. Table 2 lists nu- 
merically according to tube-type num- 


ber the important class-AB2 operating 
characteristics of these tubes. 

Where two or more class-AB2 power- 
output levels are obtainable with a 
given tube, we have listed the operat- 
ing characteristics corresponding to 
the higher power output, since this 
value will be of chief amateur interest. 


Class-AB2 operating hints 


The class-AB2 stage must be con- 
nected in push-pull. This means that 
the tubes listed in Tables 1 and 2 must 
be used in pairs. The single exception 
is type 815, which itself is a dual tube. 
A diagram of a modulator using the 815 
push-pull beam power amplifier is re- 
produced here from the RCA Guide for 
Transmitting Tubes. 

Each design procedure applicable to 
push-pull stages in general applies to 
the class-AB2 amplifier. Tubes, for 
example, should be matched in charac- 
teristics as nearly as practicable; non- 
inductive parasitic resistors (50 or 100 
ohms each) should be connected in 
series with the control grids; and well- 
designed input and output transformers 
must be employed. 
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Essential design information for a class-AB2Z 


By RUFUS P. TURNER, K6A1 


This 815 class-AB2 modulator and speech amplifier is capable of deli 


i 
| 
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modulator is here in convenient tabular form 


| 
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While cathode-resistor bias may be 
employed in a class-AB2 modulator, . 
larger power output will be obtained 
with fixed bias. The latter is obtained 
from batteries; from a _ well-filtered, 
voltage-regulated a.c. power supply 
having low output resistance; or from 
an appropriate “above-ground” tap on 
the plate-supply voltage divider. ] 

Input resistance, that resistance be- 
tween control grid and ground in the, 
class-AB2 stage, must be kept as low. 
as possible, usually not more than a. 
few hundred ohms. An input trans-. 
former must be employed. Phase in-. 
verters and straight resistance-capaci-' 
tance coupling are not practical for 
class-AB2 inputs. Special class-AB2 in-. 
put transformers with low-resistance: 
secondary windings are available for 
input coupling and cost little more than: 
standard interstage audio transformers. . 

If there were any considerable resis-: 
tance in the grid circuit, the modulator 
would distort badly and would not de- 
velop peak power. The number 2 in 
“AB2” indicates that the grids 
draw current during a portion of the. 
input voltage cycle. If grid current, 
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TABLE 2. CLASS AB2 OPERATING CHARACTERISTICS 
(Values are for 2 tubes except in the case of type 815 which is a dual tube.) 


* Dual! tube. Both tube sections in same envelope. 


lowing to ground, passed through a 
high resistance, a negative voltage drop 
ould be created between grid and 
rround. Since this would vary directly 
s the input voltage during any portion 
f the wave, the tube would effectively 
be biased more and more as the signal 
eached its peak. The in-step bias in- 
rease would greatly reduce the tube’s 
mplification and the plate-current 
vaveform would be a flattened and dis- 
orted version of the input. Never use 
n ordinary audio “interstage” trans- 
ormer. 

Under excitation (full signal condi- 
ions), the class-AB2 plate current 
wings from a relatively low no-signal 
alue up to a comparatively high value. 
‘he plate-voltage supply accordingly 
ust have good regulation in order to 
revent plate-voltage swings. The power 
pply should be capable of delivering 
omewhat more current than the maxi- 
um-signal plate current listed in 
‘able 2. A choke-input type of filter is 
ecommended. 

In most class-AB2 stages, audio 
Ower output is appreciably affected 
iy d.c. screen voltage changes. This is 
articularly true when beam-power 
bes are used. The screen voltage ac- 
ordingly must be regulated. Regula- 
on is simple when gaseous VR-type 
oltage-regulator tubes are used. The 
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' Max. Sig. Load Max. Sig. Max. Sig. 
Tube Hila- | D.C. | D.C. DEC: Plate Resistance Driving Power 
Type ment | Grid | Plate Screen Current P to Power Output 
Volts | Volts | Volts Volts (ma.) (Ohms) (Watts) (Watts) 
“2A52 2.5 | -38! 350 | Screen 92 6000 Peak a. f. 13 
connected grid to grid 
to plate voltage 123 
y 2626 6.3 | -15! 500 125 150 8000 0.36 54 
4-125A 5.0 | -51! 3000 350 260 27,700 2.5 peak 520 
4D21 
6F6? 6.3 | -38! 350 Screen 92 6000 Peak a. f. 13 
6F6-G connected grid to grid 
to plate voltage 123 
6L6 6.3 | -—22.5! 360 270 205 3800 0.27 peak 47 
6L6-G 
HY6L6G 6.3 | -25! 500 300 230 4550 0.60 75 
| HY6V6GTX 6.3 | -—22.5! 300 300 120 5000 0.40 22 
1 RK389 6.3 | -30! 600 300 200 6660 0.40 80 
H 422 6.3 | -38! 350 | Screen 92 6000 Peak a. f. 13 
connected grid to grid 
to plate voltage 123 
| 45 2.5 | -68! 275 ae 138 3200 0.656 18 
HY60 6.3 | -22.5! | 400 225 120 6000 3.0 30 
| HY61 6.3 | -30! 600 300 200 6660 0.40 80 
| HY69 6.3 | -25! 300 300 150 4000 0.25 30 
| 807 6.3 | -32! 750 300 240 6950 0.20 120 
RK807 6.3 | -30! 600 300 200 6600 0.40 80 
} 8153 6.3 | -15! 500 125 150 8000 0.36 ne 
12.6 
| Hy1269 12.6 | -25! 500 300 200 5000 0.70 cu 
| 1619 2.5 | -16.5' | 400 300 150 6000 0.40 peak 36 
2.5 | -251 600 300 180 | 7500 Te ae 
12.6 | -32! 750 300 240. | 6950 0.20 120 
Fixed bias trom d. ¢. supply. Do not use cathode resistor. 
* Triode-connected. Screen and plate terminals of tube socket connected together. 


screen voltage must be obtained from a 
separate d.c. supply or from an appro- 
priate tap on the plate-supply voltage 
divider—never through a series drop- 
ping resistor. 

Class-AB2 audio-frequency driving- 
power requirements are modest. In most 
cases, less than 1 watt of driving power 
is recommended, as will be seen from 
Table 2. Grid current flows in the class- 
AB2 stage during a small part of the 
excitation cycle; hence the driver stage 
must be capable of supplying a small 
amount of power. Push-pull triodes (or 
triode-connected pentodes) should be 
used in the driver stage. 

When beam-power tubes are employed 
in the class-AB2 modulator, it will be 
advisable to include in the circuit de- 
generative feedback to reduce the in- 
herent distortion due to these tubes. 
This inverse feedback, in order to be 
most effective, should not be confined to 
the output stage; instead the feedback 
loop must extend from the class-AB2 
output to one of the preceding voltage 
amplifier stages. Several satisfactory 
feedback circuits are to be found in 
the various radio handbooks and in 
previous issues of this magazine. The 
815 is not included in the feedback loop 
in the RCA circuit, but there is some 
feedback between the plates of the 6N7 
driver and the 6SC7 phase inverter. 
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A. N. L. AND SQUELCH CIRCUIT 


A simple automatic noise limiter and 
squelch circuit suitable for use in com- 
munications and shortwave receivers 
was used in a single-channel v.h.f. re- 
ceiver described in Electrical Communi- 
cation. The noise limiter was designed 
to suppress ignition noise, static, and 
so on without distorting the a.f. signal. 
The squelch circuit quiets the receiver 
when no signal is being received. 

When the squelch is off and a signal 
is being received, the plate of Vl-a is 
more positive than that of V1-b be- 
cause its grid is connected to a more 
negative point on the detector load re- 
sistors. Under this condition, diodes 
V2-a and V2-b conduct. The audio sig- 
nal has a continuous path to the af. 
output terminals through Cl, R2, and 
V2-a. When a_ peaked noise pulse 
reaches the receiver, it has no effect on 
the bias of Vi-a because of the time 
constant of R1-C2; but the grid of 
Vi1-b goes negative, and its plate volt- 
age rises above that of Vl-a. This ac- 
tion causes the diodes to block and open 
the a.f. signal path. 

This a.n.l. circuit is fast-acting be- 
cause the noise pulse makes the plate 
of V2-a negative at the same instant 
that the cathode of V2-b goes positive. 
C3 holds its charge while the diodes 
are cut off, thus smoothing out the 
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limiter operation. When the diodes are 
conducting, C3 follows the signal en- 
velope. Potentiometer R2 permits the 
circuit to be set to block at any modu- 
lation level between 60 and 100%. 

When no signal is coming in and the 
squelch switch is open, a 470,000-ohm 
resistor R3 is added to the plate load 
of Vl-a. This makes the plate of this 
tube less positive than that of V1-b, 
and the diodes are cut off. When a sig- 
nal of predetermined strength is re- 
ceived, the plate of Vil-a goes more 
positive because its grid is biased 
higher than V1-b. The diodes conduct 
and permit the signal to pass through 
to the a.f. amplifiers. The level of the 
squelch is controlled by the receiver’s 
y.f. gain or sensitivity control. 
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GET INTO THE 


TELEVISION 
BUSINESS 


NOW 


WITH THE NEW 


DEALER 
PLAN 


It brings you a sure-fire means of 

doing a BIG and PROFITABLE 

business in Television Kits, Sets, 
Service, and Parts. 


Just a few of the many 
PRACTICAL ADVANTAGES :— 


® You get an exclusive territory on a 
franchise basis. 


Front view of the a.c.-d.c. grid-dip oscillator. 


HE grid-dip oscillator has real ad- 
vantages over the common, garden- 
variety wavemeter, and its cost 
can be low. Its accuracy may be 
high, and it can measure capacitance 
and inductance, as well as serving as a 
phone monitor when the need arises. 

The oscillator circuit is the famil- 
iar Hartley, utilizing a 6C4. (A 6J5 
could be substituted.) Economy dictated 
the use of an electron-ray tube instead 
of a milliammeter for the indicator. By 
using a 1629 (the 12-volt equivalent of 
the 6E5), we were able to employ the 
series-string idea for filament heating. 

Because the current requirements are 
very low, the filter circuit may consist 
of a resistor and a dual-section elec- 
trolytic capacitor. 

If power is taken from an oscillating 
circuit, there is a change in grid cur- 
rent. In this instrument the grid-cur- 
rent flows through the grid-leak resis- 
tor that provides bias voltage for the 
1629. Any change in oscillator grid 
current changes the shadow on the 1629 


O 


© You get a listing in local newspaper 
advertising. 

© No tie-in deals or forced purchases. 
No inventory problem. 

® You will receive complete informa- 
tion on servicing of any and all 
Television Sets. 

© You will receive the benefit of free 
engineering advice and instruction, 
plus help on all TV problems. 

© A small capital, plus ambition and 
foresight—that’s all you need to get 
ahead in television with the Trans- 
vision Dealer Plan. 


GET THE FACTS NOW! 


FILL OUT AND MAIL THIS 
COUPON NOW! 


Transvision, Inc., New Rochelle, N. Y. 


( ) Rush all the information on your 
Special new Dealer Plan. 
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Schematic of oscillator. Note that jack frame is connected to one side of 110-volt line: 


A Versatile Grid- 
Dip Oscillator 


By 
PARMENTER, 
WI1JXF 


R. L. 


Pickup coil is below right corner of panel. 


screen because the varying voltage 
across the resistor is applied to the 
1629 grid. The 1629 draws a minute 
current and presents virtually no loac 
to the oscillator. 

Plug-in coils are used for different 
frequency ranges. The circuit to bé 
checked may be either directly coupleé: 
to the coil or remotely coupled by usé 
of the link. The pickup coil is made of 
three turns of bell wire, held togethe1 
with Scotch tape, and connected to thé 
tuned circuit of the oscillator by a con! 
venient length of 300-ohm ribbon line: 
Possibly 150- or 75-ohm line would beé 
even better. The link coil on the oscil 
lator end consists of three turns wount 
on the bottom (ground) end of eack 
plug-in coil and spaced % inch from 
the main winding. | 

Coil-winding data: 

5-3.4 mc: 63 t. No. 26 enamel of! 
1%2-inch-diameter form. Tap at 2 t. 

2.9-6.6 mc: 24 t. No. 26 enamel ol 

1%4-inch-diameter form. Tap at 1 t. | 
5-14.5 me: 12 t. No. 26 enamel oj} 


1.SKS2W 


40 150V 


500- 1K ae 50 MA CHOKE 


7 150V 1629 6C4 


420/10W } 
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14%4-inch-diameter form. Tap at % t. 
13-381 me: 4% t. No. 22 enamel on 
1%4-inch-diameter form. Tap at % t. U ¥ d G ° 
About the only part of the circuit T T p 
that needs a great deal of care is the n i e U S r | C e S eee 
oscillator itself, where short leads are 
necessary for good performance at the 
higher frequencies. As shown by the 


4 RADIO PARTS KITS TUBE SPECIALS 
rear-view photo, the _ par ts are so For the Serviceman, Experimenter and Amateur va ve 
grouped around the oscillator tube and RESISTORS, ASSORTED VALUES AE ia Rates 1208 
the coil socket as to provide a minimum Yo. 1 Carbon. Non-insulated. %4W. to 2W. 100 for 65¢ | oi)" vies 12SA7 
No. 2 Carbon. Insulated 4W. to 2W. 100 for $1.69] 5}. ee eg Bees 12885, 
of lead length. ‘o. 3 Wire-wound. Enameled. 5W. to 50W, 25 for 1.95 |; eer! 
r supply, with its VR tu ACA. «. akan es 128N7 
te: aN Pp " Meo ehraca: ve CONDENSERS, ASSORTED VOLTAGES AI igane Wan. 
is located on one end of the chassis, an ‘o. 4 Paper tubular. .0003 Mfd. to .1 Mfd. 100 fort.95 | 84C7 teen eee 852... 
the filter choke (which is not shown in vo. § ou Bayer. 002 mest is Mra, 56 foe 2.18 1 4 iad ae i ae pops. 
5 > Auto. Generator and distributor types. 50 for : a: 
the photos) is located centrally on the te beet? » 3805 $ for .....$1. 931- A 
. . ‘o. 7 Mica, insulated. 37 Mmf. to .1 Mfd. 100 for 1.95 li. 2 all ais ae a oe 
underside of the chassis. The length of Yo. 8 Mica transmitting. .0002 Mfd. to .01 Mtd. 10 for ne Bo ren i ae Bae 
5 a . . . be 1.19 . ard ; , “ 
ribbon line for the pickup coil 1S sol vo. 9 Ceramics. 1.0 to 1000 Mmf. 100 for 1.95 |]. ee ‘ 958 ap 
dered to the coil socket, and several fo. 10 Trimmers. Singles, Duals, ‘Triples and Quads. | §Si7, 396: Poe Sa Mee ee 
turns of Scotch tape are wound around ‘o. 11 Filters. Tubular, F.P., cartridge, ete. 10 for 1.95 |7BS ------- 2-2-0 ree 
the line behind the panel to prevent its Air padders, All types. Ceramic insulation. 10}7x7 || Re 1625, 39¢: 3 for... § 
being pulled out. Additional coils may Se alicee Visine CATHODE RAY TUBES 
be wound to cover the 6-meter and even No. 13 Power: (not Surplus, New) 40 to 140 Ma, 5/3CP1 (with seale)....89¢ SEPT 
the 2-meter ham bands. In the other and 6.3 V. Fil. ass’t of 5 for 8.95. BBP... neces Sts 79 5GP1 
‘ F ‘ No. 14 Output. P.P. Universal and singles. 3 to 15W. /5BP4 .............$2.95 9LP7 
direction, probably two coils would be 10 ass’t. 3.95 ie. 
necessary to cover the broadcast band. No. 15 Chokes. 40 to 180 Ma. Ass’t. induct, 10 for 4.45 A SUPER SPECIAL VALUE!! 
The coils will have to be individually TUBE SOCKETS, ALL NEW — ey of agi eet eee. chokes, 
+ 3 + - + 7 = » 2 iE modulation, » ete, ver 45 Lbs. 2 Si . its, 
calibrated since small variations in the No. 16 4, 5, 6, 7, 8, loctal, min, 7P., and min. 9P.}any one Oh Winer be aie: ae tee Oe 
eircuit must be allowed for. The coils 25) ase'f .80e price to you! GET YOURS NOW!!!! 10 for only $3.95. 
are figured to make the amateur bands TERMINAL STRIPS HOOK-UP WIRE 
fall on the left side of the dial, where No. 17 Assorted styles and sizes. 50 for 89¢ Nes cut wire. Lengths from 3” to 20” L. in various sizes 
a relatively small amount of capaci- HARDWARE ASSORTMENTS ry dies ot insulation. Our selection of 3 Lbs. Only 
tance is in the circuit, to give the best No. 18 Solder lugs. All sizes and types. 3 Lbs. for 1.29 
a g ‘o. 19 Screws, Nuts, Washers, ete., ete. 3 Lbs. for 1.29 MOBILE VIBROPACK POWER SUPPLY 
bandspread. No. 20 Aluminum Rivets, All sizes and types. 3Lbs. for FELLOWS!!!! Here is a flexible } lut it 
> - F es Os 9 Oiles ere 1S ¢ exible heavy au yower unl 
One item not shown in the photos 1S rae that is a beauty for portable, mobile, asus es field day 
a shield can fabricated from light sheet INSULATORS, CERAMIC ot supe we Oe Ve a Te eee oa a 
, ; o 2] 2 ‘o. 21 Studs, Spacers, Feed-tt ghs, ete. 50 f 1.79 | Volts at 200 Ma. These are brand , made by Elec- 
aluminum, which houses the oscillator 1 SET OF ALL 21 KITS LISTED $35.00. tronic Tecate ahinped anges wink haeen, (O-RK- 
section and electron-ray tube. A hole MuTERS a" Recualc ae ie 60) and instruction book. fe Bx. Shpg. Wt. Ap 
. 3 ” Roun ase, ew proximately—60 Lbs. Only $8.95. 
large enough to pass the plug-in coils , ’ 
2 3 ? 4 : Volts, D.C. (a) Gruen, 0-150. 1. 
is made in the side of this can. (b) Westinghouse, 2 scales 0-3,5, 0-140, INSTRUMENT SWITCH 
An easy method of calibrating the Amps., D.C. (ec) Gruen, 0-2.5. 1.59|> circuits, 6 positions. 2 gang. Yaxley #1326-L. Non- 


(d) G. E., F.S.-5 Ma. 0-50 scale. Less Sht, [Sorting type. New, less knob and stop plate. Each 65¢. 


oscillator is to pick up the signal it 


iF 
generates on an all-wave_ receiver. ps eae te) ae Vea ‘ FENWAL THERMOSWITCHES 
Check with the various WWV points (g) G.E., 0-8 With Thermocouple. i 8 ae 115 V. 10 Amps. Set at 275 degrees. 5%” D, X 

: : : Milliamps. (h) Weston, #507. F.S.-1.2 DC. 0-100] 4 Asbestos covered shielded leads. Variable from 
on the dial to allow for discrepancies scale 1.69 |—100 to +400° F. at 90° per turn. New 95c. _ 
in receiver calibration (i) Readrite, square. 0-5 DC. Black Fin, S-15, Same as S-17 exeept for 5 Amp. rating. New 79e. 

The use of the grid-dip meter for TRANSFORMERS WESTINGHOUSE CARTRIDGE HEATER 
measuring capacitance and inductance S.B. Mike to single grid, Sola Shielded. New. 69c. EO en rine = ay ie Be astra ties ee. 
has been covered in magazine articles ee ee ee. SHUG. Ye New 95 a 
and in amateur handbooks. S.P. to P.P. grids. 1.5:1 Thord. Intrstge. Shld. New. 95c. Vv TE 

The instrument is especially valuable ai a to P.P. grids. Stancor shielded. 12 W. New. -H.F. ANTENNA 

Cie Ease erm AT-59/TRC-7 Telescopic. Adjustable from 15%” tc 
where frequency multipliers are used T-13s41 Thord. univ. output. P.P. Prim. New. $1.69. 27%”. Mounts with standard coaxial male connector. Two 
in amateur transmitters: when an of sections. Locks at any setting. Light weight and Jow 
several different harmonics aa be Mag oat weno del age dala er ae 

ee a Motorola, exact duplicate. 8 Volts, 60 Cyc. New. 95c. 
present, it is better to be safe than sor- = geet oe 95-508 400 nica: 60 Ma. uncased. New. 69c. RECORDING HEADS (SHURE) 

: . “ Zenith, #95-163 300 V.C.T. 40 Ma. Shielded. New. 59¢. | \facnetic, 4 Obms at 400 cycles. 4 stylus screw 
ry. That is especially true of the tri-tet Zenith, #95-408 425 V.C., 70 Ma, Shielded. New. 95¢. | wrinisy “lightly nacratcheh, Ocherwiee goed natin, 
circuit and others of the regenerative ia ce ee 2 FOr Only Zee, 
type where the third harmonic may be Te 

: PH 
as strong as or stronger than the sec ee eee cere aoe esy NEW, Prathegsie tig ceil a 
g ger ie POPULAR MAKES Used by Army for code practice. A high gain 25 watt 


ond. a Yom 7 - = heavy duty amplifier with photo cell input. May be con- 
ay 101. eaten T. @ pg ae a SK ony oa verted to PA or Phono amplifier. Uses 2-68J7, 2-6SN7. 
51.49. toes : ee to UO ETB) Mle 1-923 Ne ed tubes, tapes and 
5 v1 ; Ma EY soy gq jreels. Shpg. 7t. Approx.—110 Lbs. Good condition. 
Ti eee PVs @ 4A. 68V. @ | size: 21” X 15" X 19", Only. $14.95. THIS, MONTH 
. ILY , Ty ry ASQTHtttt 
750 V.C.T. @ 110 Ma. 5V. @ 3A. 6.3V. @ ONLY, WHILE THEY LAST!!!! 
-49. 
No. Re 750 V.C.T. @ 150 Ma. 5V. @ 3A. 6.3V. @ MAGNIFIER REFLECTOR 
5A, 
No. 106 750 V.C.T. @ 220 Ma. 5V. @ 4A. 6.38V. @ 18” Dia. Parabolic. (Lancaster Lens) Metallic coated 
6.5A. $4.65. silver surface. Useful in photographie work, (Glass) 
Shpg. Wt. Approx. 1% Lbs. New—$1.95. 
TRANSFORMER, FILAMENT TYPE, OPEN FRAME 
WITH LUGS ELECTRONICS PACKAGE 
No. 107 Sec. #1.—5V. @ 5 Amps., #2.—6.3V. @| Move than 10 Lbs, of assorted electronic units and parts 
Siege? #3.—7.5V. @ 3 Amps., #4—5V. @ 2 Amps. Only $1.29, : oT Si anise: 
ig Quantities are limited—Order saeeghal Minimum order— 
$2.00. There will be a 25c packing charge for all orders 
PERMEABILITY TUNERS under $2.00. 25% deposit required, balance C.O.D. All 
For broadeast band. 3 slug tuned coils in one sturdily Jorders shipped F. 0.B. Chicago, Illinois. Any orders 
bulit assembly. R.F., Ose. and Mixer shielded. Two]received without shipping instructions will be shipped 
trimmers. New. 2 for 95e. Railway Express. 


UNITED SURPLUS MATERIALS 


314 S. Halsted St. Chicago 6, IIl. 


Back view. Coil socket is below 1629 socket. 
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Linear Resistance Bridge 


Test Instruments 


An accurate, easily calibrated instrument 


|| The bridge (left) is shown with its selenium-rectifier power supply. 


conventional ohmmeter has 
For several 


HE 
serious weaknesses. 


rea_ons the accuracy is not all that 


could be desired. Each scale in- 
cludes a range from zero to infinity. 
This cramps the calibrations, especially 
at the ends. Near mid-scale the read- 
ings are more reliable, but even here 
the meter alone may be in error by 4%. 
Finally, the ohmmeter scale length is 
usually less than 3 inches, giving rather 
poor readability. 

A bridge measures resistance more 
accurately and is not affected by aging 
batteries or inaccurate meters. When 
equipped with a large dial, it is easy 
to read. A common circuit is shown in 
Fig. 1. A single potentiometer forms 
two arms of the bridge. As one re- 
sistance is increased, the other is re- 
duced. This produces a nonlinear cali- 
bration similar to that of the ordinary 
ohmmeter. Again each scale includes 
the entire range of values from zero to 
infinity, and the readings are badly 
cramped, especially at the two ends. It 
is very difficult to estimate or inter- 
polate between the markings on such a 
scale. To calibrate this circuit a whole 
flock of known resistors or a decade box 
must be used. 

The bridge which appears in Fig. 2 
offers several improvements, especially 
for home construction. In this linear- 
scale instrument with uniform calibra- 
tion markings, the potentiometer forms 


only one arm of the bridge and the dial 
readings are proportional to resistance 
in the arm. Any conventional dial may 
be used. In addition, error due to the 
potentiometer winding itself does not 
affect bridge accuracy as much ag it 
does in the circuit of Fig. 1. 
Calibration of the linear bridge is a 
cinch! After the dial and potentiometer 
are chosen, the calibration is completed 
by merely screwing the knob to its 
shaft. If desired, one or two points may 
be checked with known resistors. 
Design of the linear-scale bridge is 
not difficult. The potentiometer is an 
important part of the circuit and should 
be a precision job, with a large-diam- 
eter winding and many turns. The ordi- 
nary volume-control type is definitely 
not recommended. The potentiometer 
used here is made by DeJur-Amsco. It is 
a 2,000-ohm unit, 2%4 inches in diam- 
eter, with the winding covering a 295- 
degree arc. A linear taper must be used. 
The dial plate is an ICA job, marked 
0-100, 2% inches in diameter. It gives 
a total scale length of over 7 inches and 
covers an arc of 325 degrees. This ex- 
ceeds the potentiometer arc by 10% so 
it is necessary to add a fixed resistor in 
this bridge arm. This resistor must be 
10% of the total potentiometer resis- 
tance, which comes out to 200 ohms. It 
is shown in Fig. 2. 
The knob is tightened on the potenti- 
ometer shaft to point to 100 when the 


By I. QUEEN 


potentiometer resistance is maximum. 
At zero resistance the knob then points 
to about 9, giving more than a complete 
decade (10-to-1) range. 

The same design applies if other dials 
or potentiometers are chosen. First cal- 
culate the percentage by which the dial 
arc exceeds the potentiometer-winding 
arc. The added fixed resistor must equal 
this percentage value of the total poten- 
tiometer resistance. Then the knob is 
tightened to point to 100 when the en- 
tire potentiometer resistance is in the 
circuit. That’s all there is to it. 


The bridge (see photographs) is built 


in a box 3 x 4 x 5 inches. Its power sup- 
ply (Fig. 3) measures 4 x 4 x 2 inches 
and is available separately for other 
purposes. 

The ratio arm has three positions. 
These give dial multiplications of 10, 
100, and 1,000, as shown on the dia- 
gram. Therefore a very wide range is 
available with a single standard. For 
example, with the 10,000-ohm internal 
standard resistor, measurements can be 
made from 100 to 100,000 ohms. 


PWR SUPPLY 


Fig. |—Two arms vary in the standard bridge. ! 


To measure resistance within this 
range, throw the standards switch to 
R. This connects in the internal resis- 
tor. The unknown is placed across the 
RX terminals. With the range switch 
thrown to the 22,000-ohm resistor, the 


bridge can measure from 100-1,000_ 


ohms. The reading is direct except for 


the decimal point. For example, if bal- 
ance occurs at 57.5 on the dial, the cor- . 


rect reading is 10 times that, or 575. 


ohms. 

With the range switch in its middle 
position, the range is from 1,000 to 10,- 
000 ohms. A 57.5 reading would mean 


5,750 ohms, for example, on this range. | 


On the high range (range switch con-: 


nected to the 220-ohm resistor) the 


RADIO-ELECTRONICS for. 


oDeD 


H. F. PROBE 


Uses the new Sylvania IN34 Germanium Crystal Diode which combined 
with a Resistance-Capacity network provides a frequency range of: 


300 CYCLES TO 100 MEGACYCLES 


The Sensational 
Model 70 


1 SPECIFICATIONS 

THE MODEL 70 AS A SIGNAL TRACER 

i @ Locate sources of hum. @ Locate cause of distortion. 

i @ Locate intermittants. @ Make qualitative measurement of Signal. 


THE MODEL 70 CONVERTS YOUR V.O.M. TO A SENSITIVE, 
NEGATIVE PEAK-READING HIGH FREQUENCY VOLTMETER 


@ Measure gain and loss in all circuits including T.Y. 

@ Measure Q of coils and condensers. 

@ Check Capacity and Impedance. 

@ Test efficiency of oscillator circuits. 

e ——— 
e 


Measure peak Voltages of sweep and triggering circuits of T.V. sets. 

Measure band-width of T.V. and F.M. sets without complicated test 

equipment. 

Align T.V. and F.M. sets. complete including 
Measure frequency by using the proble with coil and condenser. all instructions 


HE NEW MODEL 670 The New Model 770 — an Accurate Pocket-Size 


SUPER METER | voLT-0HM MILLIAMMETER 


SUPER METER. A Combination 
VOLT - OHM - MILLIAMMETER 
plus CAPACITY REACTANCE, 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 


(Sensitivity: 1000 ohms per volt) 


Features: 
Compact-measures 3144” x 57%” x 214”. 


ra EL A ee Mlatew Uses latest design 2% accurate 1 Mil. 
150/300/1500/3000 Volts. 0 UT P U i i y Arsonval uxpe mpeker. Same zero ad- 
VOLTS: 0 to. 15/30/150/300/1500/3000. justment holds for both resistance ranges. 
D.C. CURRENT: 0 to 1.5/15/150 ma.: It is not necessary to readjust when 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ switching from one resistance range to 
Beery 0 to 10 Megohms CA- another. This is an important time-sav- 
(Quality han ten leetrolvtics.) REMETS ing feature never before included in a 
E ANCE: 700 to 27.000 Ohms; 13.000 Ohms V.O.M. in this price range. Housed in 
i to 3 Megohms round-cornered, molded case. Beautiful 
i INDUCTANCE: 1.75 to 70 Henries: 235 black etched panel. Depressed letters 
to 8,000 Henries filled with permanent white, insures long- 
DECIBELS: 10 to +18. +10 to +38 life even with constant use. 


Specifications: 6 A.C. VOLTAGE RANGES: 
0-15/30/150/300/1500/3000 volts. 

6 D.C. VOLTAGE RANGES: 0-714/15/75/ 
150/750/1500 volts. 

4 DC. CURRENT RANGES: 0-144/15/150 


+30 to +58 
The model 670 comes housed in a rugged, 


crackle-finished steel cab- 
inet complete with test $9g* 
NE 


leads and operating in- 


; 4 e Ma 00-14% Amps. 
Struetions. Size 5/2" Xx T 2 RESISTANCE RANGES: 0-500 Ohms. 0-1 
7%" x8”. Meeohm 


test leads and all operating 


THE NEW MOWEL 24/ 
instructions, 


Saeme TESTER | Senar ceuceator 


Check octals, loctals, bantam jr. 
peanuts, television miniatures, AND 
magic eye, hearing aids, thyra- 


trons, the new type H.F. mini- 
atures, etc. 


Features: 

@ A newly designed element se- 
lector switch reduces the pos- 
sibility of obsolescence to an 
absolute minimum. 

@ When checking Diode, Triode 
and Pentode sections of multi- 
purpose tubes, sections can be 
tested individually. A special 
isolating circuit allows each 
section to be tested as if it 
were in a separate envelope. 

@ The Model 247 provides a su- 
per-sensitive method of check- 
ing for shorts and leakages up 
to 5 Megohms between any 
and all of the terminals. 

i @ One of the most important 

| improvements, we believe. is 

Model 247 comes complete with new the fact that the 4-position 


| speed-read chart. Comes housed in hand- peer meres I) Le 


: { some hand-rubbed oak cabinet sloped for ance with the standard R.M.A. 


The Model 770 comes complete 
with self-contained batteries, $1390 
NET 


Signal Generator Specifications: 


*Frequency Range: 150 Kilo- 
cycles to 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels. *Modulation is ac- 
complished by Grid-blocking ac- 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. *R.F. ob- 
tainable separately or modu- 
lated by the Audio Frequency. 
Signal Tracer Specifications: 

*Uses the new Sylvania 1N34 Ger- 
manium crystal Diode which com- 
bined with a_ resistance-capacity net- 
work provides a_ fre- 


" Loa quency range of 300 
a : eycles to 50 Megacycles. 28 


bench use. A slip-on port- numbering system. Thus, if 
able hinged cover is indi-§ 90 the element terminating in 
cated for outside use. Size: NET Pe ee Se arte is pode : a d t 
3,” an YA est, button No. 7 is use i i 
10%” x 834” x 53%”. ONLY thaterest or eee oe comes complete with all test leads and operating NET 
20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS 
: MONEY BACK GUARANTEE—we believe units offered for sale by mail order should be sold only on a 
| Money-Back-If-Not-Satisfied" basis. We carefully check the design, calibration and value of all items adver- 


tised by us and unhesitatingly offer all merchandise subject to a return for credit or refund. You, the cus- 
tomer, are the sole judge as to value of the item or items you have purchased. 


| GENERAL ELECTRONIC DISTRIBUTING CO. icy toc" "s°: 
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Jobbers: Write for Price Information 


‘ 


NEW 
TELEKITS | 
10-B $82.99 | 
1-B $59.50 


Sparkling new Telekit 10-B has 52-inch screen. 
Brand new compact lay-out has video tube 
mounted on chassis. Big illustrated easy-to-follow 
instruction book guides you step by step through 
easy assembly. No special knowledge of television 
is required. All you need is a soldering iron, 
pliers, and screw driver. Telekit 10-B, $82.99. 
Tube kit, including 10BP4 and all other tubes, 
$55.80. 10-B Telekit cabinet $24.50. Telekit 
Guarantee includes free factory service. 


Write for catalog listing 10-B and 7-B Telekits. 
New 7-B Telekit for 7-inch tube, $59.50. Tube 
kit, including 7JP4, $41.58. 7-B cabinet, $24.50. 


Note simple clean lay-out for easy assembly of 
new Telekit 10-B. Features 2 sound |. F. stages, 
a new pre-built, pre-aligned tuner that includes a 
stage of R. F. for distance reception. Easy-to-ad- 
just horizontal lock circuits. Beautiful new model 
cabinets for 7-B and 10-B are heavily constructed 
of hand rubbed walnut. 


13 
CHANNEL 
TUNER 
$19.95 


NEW 13 CHANNEL TUNER is a small compact 
unit with stage of R.F. Tunes all TV and FM 
channels. Made to conform with Telekit or any 
other TV set having video |.F. of 25.75 Mc. 
Complete with tubes, pre-wired, pre-aligned; 
only three connections to make. See your job- 
ber, or write to us for information. Your cost, 
$19.95. 

Write for catalog of Telekit antennas, boosters, 
television kits, tuners, television parts and tubes. 


fEL€ 


_ ELECTRO -TECHNICAL INDUSTRIES 


* 1432: NORTH BROAD STREET PHILADELPHIA 7, PA. 


Test Instruments | 


bridge measures from 10,000 to 100,000 
ohms. Here a 57.5 reading would ac- 
tually mean 57,500 ohms, a multiplica- 
tion by 1,000. 

Resistors less than 100 ohms are 
measured by noting the difference when 
they are added in series with another 
resistor. For example, a 150-ohm re- 
sistor is measured on the low range as 
150 ohms. Suppose now that an un- 
known is added in series with this re- 
sistor and that the reading goes up to 
175. Then the unknown resistor is 175— 
150 or 25 ohms. 

For resistors higher than 100,000 
ohms, the standards switch is thrown to 
X (external). Again the unknown is 


INDICATOR 
6SJ7 5 
BRIDGE AMPL 


STANDARDS SW 


EYE ADJ 


6.3V RANGE SW Bt225ve 


00 NOT GND 
Fig. 2—This bridge is simple but effective. 


connected across the RX terminals, and 
the standard is placed across the other 
pair (CX terminals). The answer is 
now calculated from 

range X standard x dial 

RX = 10,000 
When the range switch is thrown to 
the x100 position, the unknown may 
always be read as a percentage of the 
standard. As an example, assume bal- 
ance is reached with the ratio switch on 
100, the dial on 89.5, and a standard of 
1 megohm. By either calculation, the 
answer is 895,000 ohms, or 89.5% of 1 
megohm. 

Balance is indicated on a 6E5 elec- 
tron-ray tube which is preceded by a 
6SJ7 amplifier. First the eye is adjusted 
to show a narrow angle. As balance is 
approached, this angle increases until 
it is about 90 degrees. When the adjust- 
ment is correct, the sensitivity is very 
high. For example, when balance occurs 
at 90, the eye shows a distinct unbal- 
ance at 90% and unbalances again at 
89%e. 


The resistors used in the bridge may 
be the metallized type or wire-wound. 
The latter is preferred. In any case 
they should be as accurate as possible 
and noninductive. The bridge made here 
gives results accurate to about one-half 
dial division at any part of the dial, 
when compared with a good laboratory 
bridge. Near the upper end of the dial 
this accuracy is better than 1%! 

For measuring capacitance, the pro- 
cedure is similar to the above. Throw 
the standards switch to C and connect 
the unknown across CX. Dial readings 
are in uwuf instead of ohms, and are 
direct-reading as before. The range is 
from 100 to 100,000 uyvf. An external 
capacitor standard may be used by 
throwing the standards switch to X, 
and connecting the standard across the 
RX terminals. 

Capacitors do not give as sharp a 
balance, but there is ample sensitivity. 
It takes about two or three divisions to 
show a definite unbalance as against 
one-half division or less on resistors. 
For greater sensitivity, use a 1,000- 
cycle oscillator instead of the power fre- 
quency or increase the 6 volts to about 
20. 

Several 6.3-volt transformers were 
tried here, and it was found that some 
introduced an error in measuring capa- 
citance. In some cases the dial reading 
was always two or three divisions too 
high, and when the transformer sec- 
ondary was reversed, the reading was 
the same number of divisions too low. 
This error, where it existed, was always 
a constant number of divisions any- 
where on the dial and on every range | 
setting, making it easy to apply a cor-— 
rection factor in order to obtain a 
correct result. : 


SEL RECT 
~ 


II7VAC 


Fig. 3—The power supply can have many uses. 


For inductance measurement, a 1,000- 
cycle oscillator is preferable for the 
bridge power supply. Use the same test 
terminals RX as for resistance meas- 
urement. . 


Under-views of the bridge and power-supply chassis show the compactness of the construction. 


RADIO-ELECTRONICS fom 
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The New Model TV-20—_4 Combination 


20,000 “vor MULTI-METER 


AND 


TELEVISION KILOVOLTMETER 


The Model TV-20 was designed to provide 
all the multi-meter measurement require- 
ments of A.M., F.M. and Television. Un- 
like other recent models, which are actu- 
ally standard V.O.M.'s converted to test 
the new Television Voltages, the Model 


TY-20 is a completely new unit. It pro- 


vides the sensitivity, ranges and acces- 
sories which are needed to service F.M. 
and Television in addition to A.M. Radio. 
The High Voltage Probe, for example, 
with a range of 50,000 volts and designed 
to withstand 100,000 volts, is an integral 
part of the instrument with a special com- 


partment for housing it when not in use. 


SPECIFICATIONS 
8 D.C. VOLTAGE RANGES: (At 20,000 ohms per Volt) 
0-2.5/10/50/100/250/500/1,000/50,000 Volts 

7 A.C. VOLTAGE RANGES: (At 1,000 ohms per Volt) 
0 

5 

0 


-2.5/10/50/100/250/500/1,000 Volts 
D.C. CURRENT RANGES: 0-5/50/500 Milliamperes 
-50 Microamperes 0-5 Amperes 
4 RESISTANCE RANGES: 
0-2,000/20,000 ohms 0-2/20 Megohms 
7 D.B. RANGES: (All D.B. ranges based on 
ODb=! Mv. into a 600 ohm line) 
ADDED FEATURE —4to+l0db +4+22+t0+36db +36 to +50 db 

The Model TV-20 includes an Ultra High Frequency Voltmeter +8to+22db +28 to +42db +42 to +56 db 
Probe. A Silicon V.H.F. Diode together with a resistance capacity +48 to +62 db 
network provides a frequency range up to 1,000 MEGACYCLES. 7 OUTPUT VOLTAGE RANGES: 0 to 2.5/10/50/ 
100/250/500/1,000 Volts 


When plugged into the Model TV-20, the V. H. Probe converts the 
unit into a Negative Peak-Reading H.F. Voltmeter which will meas- 
ure gain and loss in all circuits including F.M. and T.V.; check 


capacity and impedance; test efficiency of all oscillator circuits; 
measure band-width of F.M. and T.V.; etc. 
The Model TV-20 operates on self-contained batteries. Comes housed in beautiful hand-rubbed 
oak cabinet complete with portable cover, Built-In High Voltage Probe, H. F. Probe, Test Leads ieee Vnnetet 


and all operating instructions. Measures 41/2” x 10'/4” x 11/2”. Shipping Weight 10 Ibs. 
Net price 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


MONEY BACK GUARANTEE—we believe units offered for sale by mail order should be sold only on a "Money- 
Back-If-Not-Satisfied" basis. We carefully check on the design, calibration and value of all items advertised by us and 
unhesitatingly offer all merchandise subject to a return for credit or refund. You, the customer, are the sole judge as 
to value of the item or items you have purchased. 
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Spark Plugs aré minia- 
ture broadcasting sta- 
tions, send signals that 
interfere with radio 
reception, distort tele- 


yi ion Men Ne avis: operate efficiently as wideband ampli- Us ieee capacitances aa oe 
Plog wreduces: thie aint fiers at frequencies of 40 me and above. Prought down to a minimum. o 


terference. 


AUTO-LITE 


SPARK PLUG 


Foreign News 


European Report 


By Major Ralph W. Hallows 


RaAD10-ELECTRONICS LONDON CORRESPONDENT 


The high mutual conductance means 
a good signal-to-noise ratio, one of the 
most important features of a satisfac- 
tory v.h.f. amplifying tube. To obtain 
this, together with a small transit time, 
the following basic requirements must 
be met: (1) the cathode must be of 
small area, (2) the cathode-grid spac- 
ing must be close, and (3) the current 
censity must be high. 

The Marconi-Osram research staff 
has broken away entirely from the cyl- 
indrical electrode systems employed in 
acorn and other v.h.f. tubes. Their 
method is to use flat electrodes; hence 
the term planar. Fig. 1 shows the con- 
struction of the grid. Very fine wires 


| OMETHING _ (0.6 mil in diameter) are closely spaced 
| reallynew in  2°TOss a circular aperture in a flat 
amplifying metal plate. 


tubes has now 
lreached the ad- 
vanced experimen- 
tal stage of development here. Readers 


_ don’t need to be reminded of the need 
| that is so urgently felt in both your 


| the Marconi-Osram 


country and mine for tubes that will 


Unless and until they come along, we 
are not likely to achieve the very-high- 
definition television that is the goal of 
present-day research. The new planar- 
electrode tubes under development by 
Valve Co. strike 
out on an entirely new line in design 


| and construction. So far only triode 


types have been produced; but as these 
combine an amplification factor of 40 
with a mutual conductance of 8 ma per 
volt (8,000 umhos) and exceedingly 
small input and output capacitances, 
they represent both a big step forward 


| in design. 


The characteristics of the experi- 
mental triode E1714 are: 


Inside the bulb the electrodes are 
mounted horizontally on a slotted mica 
bridge, as shown in Fig. 2. The spacing 
between cathode and grid is only .003 
inch. Both anode and cathode are cyl- 
indrical in form, only the operating 
surfaces of each being close to one an- 


stated that these new triodes operate 


very satisfactorily in 45-me amplifiers — 


with a bandwidth of 12-15 me. 


(Planar electrodes have been used in © 


American disk-seal u.h.f. 


some time.—Editor) 


tubes for 


Tv frequencies 


Britain has five channels in the 40-68- 
me television band, and the way in 
which these are to be used has just been 
announced. The London station trans- 


mits both vision sidebands symmetrical- _ 
ly and it is not proposed to alter this, © 


since some single-sideband televisers in 
use are designed to handle the upper 
sidebands and some the lower. How- 


Here’s How It Heater potential ....... 6.3 volts ever, there would not be room for five 
Works to End The Heater current ........ 0.5 amps sound and five vision channels in the 

Interference Plate potentials “22 ose, 250 volts band if other stations operated in the 
Tie “Restcar! ets —RESISTOR Amplification factor .... 40 Same way. For that reason all new sta- 
to dampen the spark Mutual conductance .... 8 ma/v tions will be asymmetric. Both side- 


plug radio signal to 
an acceptable level* 


Does It 


while still delivering Cie 5 ed ee nears Ge 2.9 uuf without attenuation; but for vision fre- — 

the full high yoliaue Lotal Cor terete type. fee 3.8 upf quencies above 750 ke the upper side- 

Settee ae Cie Sea eee 0.9 wut band will be heavily attenuated. The 
Total: Cad cee ote 2.0 wuf lower sideband will extend to 2.75 me, 


Plate current at 150 volts 10 ma 


bands will be radiated up to 750 ke 


a 


Auto-Lite Ignition Engineers, working 
with leading automotive manufacturers, 
have developed the new Auto-Lite “Re- 
sistor’” Spark Plug with this built-in 
resistor that reduces spark plug inter- 
ference.* Remember, the “Resistor” also 
helps deliver smoother idling, improved 
economy, longer electrode life. Dealers 
are being supplied as rapidly as pos- 
sible. Write for Booklet M-1186 
ror full information. 


THE ELECTRIC AUTO-LITE COMPANY Ae 
Toronto, Ontario Toledo 1, Ohio (Eq EL 


<— SLOTTED MICA BRIDGE —~> 


ROUND HOLE 


HEATER 


».,0006’DIA WIRE 
Features of the new planar-electrode tubes: grid aperture (left) and electrode placement. 


RADIO-ELECTRONICS for 


Foreign News 


making the total vision passband 0.75 
+ 2.75 = 3.5 me. The channels are ar- 
ranged in the following way: 


Channel No. Sound (me) Vision (imc) 


1 (London) 41.5 45 

> 48.25 51.75 
3 53.25 56.75 
4 (Birmingham) 58.25 61.75 
5 63.25 66.75 


Seven-grid tube 


I wish I had the space to tell you 
about all the wonderful things shown 
at the Physical Society’s exhibition in 
London. Here are one or two of them. 
First of all the nonode, which is not a 
transmission line showing no _ nodes, 
but a tube with nine electrodes. Nine? 
Yes! Cathode, anode, and no less than 
seven grids! Two of these are control 
grids, one is a suppressor, and all the 
rest do shielding jobs. The important 
point about the tube is that it won’t 
pass current unless both control grids 
are simultaneously above a _ certain 
minimum potential. Now perhaps you 
begin to see a ray of daylight; the tube 
is designed to serve as a combined de- 
tector and limiter in FM receivers. One 
control grid is connected to the pri- 
mary and the other to the secondary of 
the if. transformer; hence, both re- 
ceive the FM signal and the frequency 
modulation is converted into phase 
modulation. In the anode circuit, pulses 
of current are produced with a dura- 
tion governed by the phase modulation. 
We thus have what amounts to pulse- 
width modulation. Apply that to an in- 
tegrator circuit, and the result is am- 
plitude modulation. This may seem 
rather a long way round, but it works. 
It does detect, and it does limit satis- 
factorily. And this single tube does 
even more, for its output is sufficient 
to be applied directly to the grid of the 
output tube. 


How salt is sea water? 


You might not think offhand that a 


tuned r.f. circuit is a very handy means | 


of measuring the degree of salinity of 
sea water. One of the Admiralty Re- 
search Station’s exhibits showed, how- 
ever, that it is just the thing to use— 
if you know how. What they do is in- 
troduce some of the water to be meas- 
ured into a container in the circuit. 
Measurement of the alteration in Q 
that takes place “gives the required 
answer. 

Nor, perhaps, might you think at first 
blush that an ultrasonic generator 
would be much help if you wanted to 
tackle the most difficult of all soldering 
jobs—soldering aluminum. The trouble 
with this metal is that a clean surface 
can’t be obtained by ordinary methods. 
Scrape it and it oxidizes instantly, be- 
fore any of the usual fluxes can get at 
it. The oxide film prevents solder from 
“wetting” the metal. And there you are 
—or, rather, there you aren’t! That’s 
where the ultrasonic transducer comes 
in. Apply it to the aluminum to be sol- 
dered, and the rest is easy, as the 
Mullard Company demonstrated. The 
agitation breaks up the film of oxide, 
allowing the solder to wet the surface 
_ of the metal. 
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ARE YOU RECTIFIER-WISE? 
WIN A VALUABLE PRIZE 


With your Circuit Designs Using Federal’s 
Miniature Selenium Rectifiers 


fee = 
CONTEST DETAILS 

1. All entries must be original circuits. 

2. All entries become the property of Federal Telephone 
and Radio Corporation. 

3. Federal engineers will judge entries on basis of novel 
and useful applications and select winning circuits. 

4. Five winners will be selected from the entries received 
during each month of the contest. A grand prize will be 
awarded to the outstanding entry of the contest. 

5. All entries must be received by the contest final clos- 
ing date—July 31, 1949. Mail your entry to Contest 
Box A. 

6. Winners will be announced. 


FIVE MONTHLY PRIZES 


The five monthly winners will each re- 
ceive, FREE, a Federal FTR-1342-AS 
Selenium Rectifier Power Supply- 
Battery Charger. This compact unit, 
with its 6-volt, 6-ompere DC output, 
has many uses in home and shop. It 
comes equipped with a handy 
under-dash mounting socket for 
automobile battery charging. 


Here is your opportunity to convert your circuit 
ingenuity into a useful and valuable prize. Federal, 
the originator of the Miniature Selenium Rectifier, is 
interested in your ideas on the use of this revolutionary 
circuit element. 


A multitude of circuits have been built around the out- 
standing characteristics of Federal's complete line of 
Miniature Selenium Rectifiers—audio amplifiers, home 
radios, television receivers, ‘ham’ transmitters, FM 
adapters, phonograph amplifiers and many other 
electrical and electronic circuits. They all capitalize 
on the long life, high current capacity, instantaneous 
starting and great efficiency of these rectifiers. This 
compact, lightweight television power supply is 
typical. 


These are but a few applications. The uses of these 
Miniature Rectifiers are almost unlimited. Get your 
idea down on paper and send it in today. It may be 
a prize winner! 


AND A GRAND PRIZE 


The grand prize, a Federal FTR- 
3246-BS Radio Service Power Sup- 
ply, is invaluable as a source of 
heavy duty, filtered DC power. Its 
6-volt, 10-ampere DC output will 
handle auto radio testing and many = 
other test and permanent power 
requirements. List price $74.50. 


Aieew: 
SEES 


ret 
Miethes 
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MAIL YOUR ENTRY TO: MINIATURE RECTIFIER CONTEST 


Federal Telephone and Radio Corporation 


SELENIUM INTELIN DIV. - 900 PASSAIC AVENUE - EAST NEWARK, NEW JERSEY 


GEIGER COUNTERS 


HAMS! BE FIRST AGAIN! BUILD YOUR OWN! 


Find radium, trace water mains, prospect, check 
local contamination, assay ores. 


SENSATIONAL BETA COUNTER! 
30 MG/CM2 WALLS 


(] Send Beta counter ; 

C] Send complete parts kit and diagram 

C) Send assembled 5.5 pound portable 

Cj) Send 110VAC quantitative lab. model 

(] Send detailed information [] Check (J) COD 
AEC Bulletins available 


COSMIC COUNTERS 


112 Cornell Ave. 


.. $7.50 

.. - $48.50 
.. .$90.00 
$150.00 


Swarthmore, Pa. 


FITTING 
for your BEAM ANTENNA 


Speed the building of a neat, fully ad- 
justable, all aluminum job. 


Type HASL aluminum bracket attaches 
half inch tubing to I!4” 

tube, 4 for 

Ask for circular showing fittings for TV, FM 
2, 10 and 20 meter beams. 


D. H. HARRELL COMPANY 
315 Fourth Street Logansport, Indiana 


Radio eqt. for sale. 


1—Hickok 288x signal generator. A.M. F. M. $110.00 
1—Hickok 505 scope 
Riders manuels #9 thru #14, Each 

Everything in brand new condition 


DEALERS RADIO 
2009 Roanoke St. W. Hyattsville, Md. 


YOUR DOLLARS 
WITH THIS BIG 


180 PAGE 


; CATALOG 


TELEVISION, ELECTRONIC PARTS, HIGH-FIDELITY 
RADIO, HAM GEAR, PUBLIC ADDRESS EQUIPMENT, 
PARTS AND WORKSHOP TOOLS 


Write today for the 1949 Lafayette- 
Concord catalog. A penny postcard will 
do the trick. You’ll find pages and 
pages of the finest equipment at new, 
low prices. Use the catalog to order 
everything you need and save both 
time and money. You'll like shopping 
from this mammoth bargain guide. 


Write for your copy today. It's free! 


LAFAYETTE-CONCORD ‘clo suomi” 
ganization 

LAFAYETTE-CONCORD, a1 ; 
Dept. JG9 | 
| 
| 
| 
| 
| 


100 Sixth Avenue, New York 13 
901 West Jackson Blvd., Chicago 7 


(J Please rush free catalog No. 89 


) 74 
r) 
3 
® 
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CUT ALIGNMENT TIME IN HALF! 


ON ALL FM AND TV TESTING JOBS 


FERRET’S NEW 720 SWEEP GENERATOR 


“PAYS FOR ITSELF IN TIME SAVED” 
say Successful Users 

Push button control. Standby but- 
ton. More sweep width. Coverage 
on fundamentals 0-260 MC on 
eight bands; 50 KC-20 MC on all 
bands. Marker frequency 19 to 40 
MC. Entirely electronic—no vibra- 
tors or speakers. 
Don’t buy any equipment until you 
SEE FERRET’S full line of FM- 
TV Test Instruments and COM- 
PARE FERRET quality and prices. 
All FERRET Equipment is fully guaranteed 


Ask your distributor for demonstration 
—or write for information. 


Ferret reuiemenr 


America's Most Advanced FM-TV Test Equipment 


COASTWISE ELECTRONICS CO. © 130 N. Beaudry Ave. * Los Angeles 12, Calif. 


Be a ‘Forty-Niner” in ‘49 


THE “FORTY-NINER” GEIGER COUNTER 


Lightweight uranium detector. 
® Detects beta and gamma rays. 
®@ Equipped with 36 inch search probe. 


® Contains two 67!/2 volt Minimax batteries in the well-known type of relaxation 
oscillator supply. 


Weight 4!/. Ibs. complete; size 4"'x5"x6". Beautifully finished case with handle. 
Price $89.50. Complete with four tubes, including Geiger tube, batteries, search 
probe and ear-phone. 


THE FORTY-NINER CO. 


5245 Grand River, Detroit 8, Mich. 


Get Started in Radio 


10 “HOW-TO-DO-IT” BOOKS 


Get a solid foundation in radio by 
means of these 10c timely text books. 
Each clearly written, profusely illus- 
trated, contains over 15,000 words. 
You'll be amazed at the wealth of 
information packed into these handy 
books. Excellent for reference—ideal 
for technical library, Your money 
back if not satisfied. 


Check these Prices! 


SELENIUM 
RECTIFIERS 


115 VOLTS 5 BOOKS for 50c 
‘ For Radio & Television 
For Radio 10 BOOKS for $1.00 
fully lots of lots of Sent to You Postpaid 
guaranteed 10, each 100, each 
‘ ‘ No. 1—How To Make Four tionary (Leading Terms) 
75 MA 56 50 . Doerle Short Wave Sets No. '6—How To Have Fun 
HH wr oe ice “Most, Popular All-Wave i No. 7~How "To Read Radio 
. . an ube eceivers lagrams 
200 MA 89 78 No. 3—Alternating Current No. 8—Radio for Beginners 
250 MA 116 “88 No. 4—All About Aeriats  "N°nebinsimmple Electrical Ex. 


No. 5—Beginners’ Radio Dic No. 10—Television 


Remit by check or money order—register letter if you 
send cash or stamps. 


RADIO PUBLICATIONS 
25M West B’way. 


OPAD-GREEN COMPANY 
71 Warren St.,N Y.7,N. Y. BEekman 3-7385-6 


New York (7) 


Foreign News 


NOVEL SPEAKER PLACEMENTS 


Kolster-Brandes arrangement diffuses treble. 


The two unusual-looking phonographs 
pictured are products of European 
manufacturers. The Kolster-Brandes 
(England) Model CRP20 shown above 
has a speaker built on a shelf, facing 
downward. A metal conical flare is so 
placed below it that the high frequencies 
are reflected from the bottom and rear 
of the cabinet into the room. The maker 
states that the highs are diffused over 
a large portion of the room, rather than 
being beamed out directly in front of 
the speaker as is the case with ordinary 
cabinets. 

The lower photo shows the Maraja, 
made by Officine Radionda (Italy). 
Representing a new (and somewhat 


.. 
This Italian set has a very novel appearance. 


startling to American eyes) style, the 
turntable and amplifier are built into 
the table-top, while the speaker is 
mounted facing down in the center 
support structure. 

Both models are also offered with 
radio receivers. 


RADIO-ELECTRONICS for 


SS 


- New Devices —— 


3-SPEED DISC PLAYER 
Newcomb Audio Products Co. 
Hollywood, Calif. 


This player will handle all types of 
records now in use for reproduction of 
program material—7-, 10-, 12-, and 16- 
inch discs, at 33 1/3, 45, and 78 r.p.m. 
Two pickups are used for the I-mil and 
standard grooves. The amplifier has 
push-pull 6V6 output tubes with feed- 
back, giving 10 watts of audio. A 12- 
inch PM speaker is mounted in the case 
lid, Bass-boost and treble tone controls 
are provided. 


RESONANCE 


INDICATOR 
McMurdo Silver Co., 
Hartford, Conn. 


Model 915 is a metal case 
a meter and a few small compo 
but no tubes. When the output of 
nal generator is connected to ’ 
strument and the probe coil connected 
to the meter is brought near a circuit 
tuned to the generator frequency, the 
meter dips. Three probe coils are pro- 
vided, covering 100 ke to 300 mc. The 
unit is used in the same manner as a 
grid-dip meter. 


Inc. 


containing 
nents 


RADIATION METER 
Nucleonic Corp. of America 
Brooklyn, N. Y. 


Model RM-I radiation meter is a 
portable survey instrument (see article 
on uranium prospecting in this issue). 


High voltage—obtained from 67!/-volt 
batteries—is variable from 400 to |,500 
to permit use of end-window or cylin- 
drical G-M tubes. A meter covers three 
count ranges, 5,000, 50,000, and 500,000 
per minute. Earphones are supplied. 


7-INCH DISC CHANGER 
Webster-Chicago Corp., 
Chicago, Ill. 


The Duo-Seven is a record changer 
with a new philosophy. Designed for 
7-inch discs only, it will play both Vic- 
tor and Columbia products (33 1/3 and 
45 r.p.m.). The size of the unit is similar 
to that of RCA's 45 r.p.m. changer; 
music-to-music change cycle occupies 
about 3. seconds, depending on the 
number of dead grooves in the discs. 
Complete players with amplifiers and 
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speakers will be offered, as well as 
changer-cabinet assemblies to be con- 
nected to external radios or amplifiers. 


SIGNAL GENERATOR 
KIT 
Radio Kits, 


Inc., 


New York, N. Y. 


Model SG2 signal generator mail 
to 32 mc on fundamentals and j 


150 kc 


| pickup and lasting enjoyment to the user. 


ics up to et 100 | 
modulation tone may | 
. The kit is suppli ‘ed with | 
sa step-by-step instructions. 


NEW MICROPHONES | 


slueprints 


Electro-Voice, Inc., 
Buchanan, Mich. 
Mercury microphones are available | 
as crystals or dynamics. Frequency re- | 
sponse extends from 50-8,000 cycles. | 
Output level is -48 db for the crystal | 
(Model 911) and -53 for the dynamic | 
(Model 611). The case is pressure-cast | 
and finished in i omium The 
dynamic is availat n high and lov 
impedances. 


E | 
16-INCH GLASS TUBE 


Zetka Television Tubes, 
Clifton, N. J. 


The first available 16-inch glass tele- 
vision tube is now being produced, The 
tube has a flat face and an ion trap. 
It is | inch shorter than the I5-inch glass 
tube, and 2 inches shorter than the |6- 
inch glass-and-metal tube 


FM-AM SIG GENERATOR 
Sylvania Electric Products, Inc. 


New York, N. Y. 

The new FM-AM signal generator, 
type 216, provides accurate, high-level 
signals from 90 ke to 120 me for align- 
ing receivers. Amplitude modulation is 
available on frequencies up to 60 mc. 
An output meter is provided. FM 
sweeps of 350 kc in each direction at 460 


Inc., 


cycles or 75 ke at 400 cycles may be 
had up to 120 mc. A 15-ke sweep is 
obtainable up_to 6] mc. Accuracy of 
calibration is 0.5%. 


Gl 


amPHENoL ANTENNAS 


for every FM or TV Requirement 


An efficient, high-gain antenna is impera- 

tive for TV reception, and Amphenol leads 

with the finest attainable. Highly trained 

and highly skilled Amphenol engineers 
have produced the most effective high 

and low band antennas and are contin- 
ually making improvement as new ideas 
are developed. Constructed of aluminum 


tubing and aluminum alloy castings, Am- 
phenol antennas have high forward gain 
combined with high front-to-back and 


front-to-side ratios, insuring maximum 


Model 114-302 
Stacked Array 


Model 114-005 
Television 
Antenna Array 


Model 114-008 
Deluxe FM 
Folded Dipole 
With Reflector 


Model 114-010 
Deluxe FM 
All-Direction 
Double Folded 
Dipole 


Specifically engineered for finest FM 

performance, Amphenol FM antennas 
provide interference-free and general 
long distance reception which is un- 
matched in the FM antenna field. For 

rural, suburban or close-in installations, 
Amphenol FM antennas combine effi- 
cient operation with clean-cut, attrac- 
tive design... 
constructed of rust-proof aluminum. For 


. antennas are entirely 


consistent, top-quality service, Am- 
phenol FM antennas are chosen again 
and again. 


AMERICAN PHENOLIC CORPORATION 


1830 SOUTH 54TH AVENUE 


CHICAGO 50, ILLINOIS 
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Absolutely No Knowledge 
of Radio Necessary. You 
Need No Additional Parts. The 
PROGRESSIVE RADIO KIT is the Only Com- 
plete Kit. Operates on 110-120 Volts AC/DC 


Contains everything you need. Instruction book, metal 
chassis, tubes, condensers, resistors and all other nec- 
essary radio parts. The 36-page Instruction Book writ- 
ten by expert radio instructors and engineers _ teaches 
you to build radios in a professional manner. The cir- 
cuits are designed io provide excellent performance. 
Altogether, fifteen circuits are constructed, including 
11 receivers, 1 audio amplifier and 3 transmitters. 
SPECIAL OFFER—Electrical and Radio Tester sent abso- 
lutely FREE with each Progressive Radio Kit. Plus 
FREE Membership in the Progressive Radio Club. En- 
iitles you to free expert advice and consultation service 
with lice >sed radio technicians. ORDER YOUR KIT NOW! 


VACUUM TUBE VOLTMETER KIT 


A professional piece of test equipment 
you need for FM and TV. Attractive steel 
case. FREE: Book on Ad 
vanced Servicing ‘Techniques. $23.95 


5” OSCILLOSCOPE KIT 
AM-FM TELEVISION 
an absolute ‘‘must’’ for today’s radio- 
man. Input Impedance: 1 Meg. and 5() 
Mmfd. tube mp Re 1-884, 
1-5BP1. FREE: Book on Ca- 
thode Ray Oscilloscope...... $39.95 


VORT-OHM MILE Sr oLsr 
I 


simple to construct, inexpensive 
but accurate. FREE: Book on 
Elementary Radio 

Servicing $14.95 


SIGNAL TRACER KIT 


an invaluable aid in trouble-shooting 
FREE. Book on Kadio 
Test Instruments. ....... $21.95 


7”-10” TELEVISION KITS 


Factory-built and aligned 13 
channel Tuner—18 Tube Kit— 
TK At heatieacreabesere $59.50 
Complete set of tubes, including 
Cathode Ray Tube $41 58 
Faciory-built and aligned 13 channel 
Taner: 10” Kit, less) tubesedse ok tuys $82.99 
Complete set of tubes, including Cathode 
tev VA ies arose «eaten eee ere ane $55.80 
Cabinet” fore?” or 107 cen tienen te $24.50 


PROGRESSIVE AMPLIFIER KIT 


High Fidelity Humless Ampli 
fier complete with five tubes «nd 
two selenium rectifiers. FREE 


Book on Amplifiers. $16.00 
TV SWEEP GENERATOR KIT 


Range—2z M-.-26 Mc. 


SIGNAL GENERATOR KIT 
150 Ke.-34 Mc. Fundamental. 
35 Mc.-100 Mc. Harmonics. 


RF SIGNAL TRACER PROBE KIT 
20 cycles—200 Mc.—IN34 Xtal, 


$28.95 
$18.95 


$5.50 


ed 


5 TUBE AC-DC SUPERHET KIT........$14.25 


Complete with tubes and cabinet, 
FREE: Book on Building Receivers. 


6 TUBE AC-DC 2-BAND SUPERHET KIT.$17.45 


Complete with tubes and cabinet. 
FREE: Book on Amateur Radio Building. 


——$—$—$_ eto. Building. 

7 TUBE AC-DC FM RECEIVER KIT..... $29.95 
Compiete with tubes and cabinet, 

FREE: Television and FM Servicing Notes. 


SS ere ENS es 
4 VEE SUPERHET PORTABLE KIT... ..$12.95 
omplete with tubes and cabinet; 1 
FREE: Book on Unusual ‘Radio Oleenieibe es 


AUTOMATIC BIKE 
RADIO 


Can be mounted on a hi- 
cycle, or carried as a per- 
soial portable radio. Sup- 
plied with all bicycle 
mounting hardware and 
telescopic antenna. Anti- 


thett feature. 
Less batteries $1 7.47 


AUTOMATIC CAR RADIO 


G tubes superhet. Three gang 

condenser, fits all cars—easy in- 

stallation — mounting _ brackets 

included. List price 

839.95 NOW ONLY $27.97 

Also 5 Tube Superhet 

ar $25.97 
educt 2% if full payment accompanies order. 

C.0.D. orders accepted in A 

Write for further information concerning the above 
merchandise. Send for our FREE catalog. 


PROGRESSIVE ELECTRONICS CO. 


Dept. RE-27 497 Union Avenue 
Brooklyn 27, New York 


Radio-Electronic Circuits 


A 60-WATT PA AMPLIFIER 


Described in T7.S.F. Pour Tous 
(Paris), this public address amplifier 
has an average power output of 45 
watts and delivers up to 60 watts on 
peaks. The power amplifier, a pair of 
6L6’s operating in class AB2 with fixed 
bias, is driven by a triode-connected 
6F6. The speech-amplifier section con- 
sists of a 6N7 amplifier-mixer and a 
6C5 voltage amplifier. Two power sup- 
plies are used. One delivers 300 volts at 
60 ma to the plates of the 6N7, 6C5, 
and 6F6, and develops 25 volts bias for 
the 6L6’s. The other supply delivers 
400 volts at 250 ma to the plates and 
screens of the power-amplifier tubes. 

The amplifier will work with a high- 
output microphone, but a preamplifier 
will probably be required with some PA 
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FILAMENTS 2 &7 EXCEPT 
WHERE SHOWN 


microphones. It is advisable to build 
the amplifier on one chassis and the 
power supplies on another to lessen the 
chances of hum pickup. 


MATERIAL FOR AMPLIFIERS 


Resistors: |—650, I—I,200, 2—4,700, I—I0,000, I— 
20,000, !—30,000, 2—470,000 ohms, !/2 watt; 2—100 ohms, 
1 watt; 1—400 ohms, 10 watts; I—5,000, I—20,000 


ohms, 20 watts; I—50,000, 2—500,000 ohms, audio- 
taper potentiometers. 

Capacitors: |—250 uuf, mica; 3—.03, 5—0.5 uf, 450 
volts, paper; 4—20 uf, 50 volts, 2—8, 2—I6 uf, 450 


volts, electrolytic; I—8 uf, 600 volts, paper or 
electro'ytic. 

Transformers: |—power, 700 volts c.t., 60 ma, 6.3 
volts at 2 amps, 5 volts at 2 amps; I|—power, 800 


vo'ts c.t., 250 ma, 6.3 volts at 3 amps, 5 volts at 3 
amps; !—output, 60 watts, 3,800 ohms plate-to-plate, 
multitap secondary; I|—driver, ratio of primary to |/ 
secondary 5:1, to match triode 6Fé6 to class AB2 6L6's. 
Chokes: |—13 h, 65 ma; I—8 h, 250 ma; I—9 h, 50 
ma, or standard a.c.-d.c. type. 

Miscellaneous: 6—octal, I—4-prong sockets; I— 
s.p.s.t. toggle switch: 2—chassis:; tie points, terminal 
strips, and assorted hardware. 


6L6(2) 
3 


CLASS AB2 
5 DRIVER TRANS 


“) 20W 


AC/DC CH-9H/SOMA 8/600W 8H 


oe 


> 6.3V-6L6 


BOOSTER AMPLIFIER 


Small radio sets are often used in 
workshops, garages, stores and other 
places where the noise level is high, 
making it impossible for anyone to hear 
the set unless they are very close to 
it. This booster amplifier, described in 
T.S.F. Pour Tous (Radio for All), 
Paris, France, can be connected across 
the output of the receiver to amplify 
the signal to about 10 watts and to 
feed it into a conveniently located aux- 
iliary speaker. 

The amplifier consists of a pair of 


with fixed bias. This bias is developed 
by a 6H6 in a novel circuit described 
in the April, 1949, issue of Radio- 
Electronics. A 51-ohm resistor in the 
cathode return of each 6V6 limits the 
plate and screen currents if the fixed 
bias fails. 

The amplifier tubes are fed from a 
transformer designed to match a voice 
coil to push-pull grids. If a trans- 
former of this type is not readily avail- 
able, one designed to match a_low- 
impedance microphone or pickup to 


push-pull, class-AB1 6V6’s operated push-pull grids can be used. 
F OUT = 
AF OU eae Noe! low trans 37ST 3e0v 
0 Meat a 12W SPKR 
200V 5.1K 


RCVR B+ 


TWISTED PAIR~ 
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100K /1W 


60K / IW 
RADIO-ELECTRONICS for 


PE- 157 POWER SUPPLY—Incomplete unit, 
“GOLD MINE’’ of relays, switches, jacks, 

rect.. etc. Hinged lid portable metal case 
(6"x6"x12") , crackle finish. PLUS 173p. Tech. 
Manual, Shpg. wt. 20 Ibs. ALL FOR ONLY 


but a 
selenium 


249 


RADIO HARDWARE TREASU RE—A FULL POUND 
of Screws, Nuts, Washers, Lugs, ete. ALL LN 
HANDY SELF-SEALING HINGED LID 49¢ 
MHPPAE GON. Shpe. ‘wt. 2 Ibs. sc ncekoe vas 
ANTENNA MAST SECTIONS—MS-49, 50, 51, 53, 
or 54—ea. 39c; 3 for $1.00. Shpg. wt. 2 lbs. ea. 
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ALNICO MAGNETS — NEW 
MENTAL KIT" of 10 asstd. 
“U"’, Block, Circular, ete. 


“EXPERI- 
bid bbe Bar, 
types . : 


RM-4 RECORDING MOTOR (G.I.)—Hvy. 
110V. AC. Silent operating for 
WIRE, TAPE or DISC RE- 

CORDING, FANS, DISPLAYS, 


duty, 


etc. 336” sq.x2%”. Less turn- 
z table, mtg. plate & reduction 
Z drive wheel. 
= Shp g. wt. 6 Ihs. 495 
YEAR’S S BEST BUY AD: 0. 


WiRE RECORD-PLAYBACK HEAD. Standard type, 
precision-built TRIPLE-COIL (record, playback, 
erase), 4 pin plug-in type. Moulded hakelite housing 
(144"x1"x%"”); accurately ‘‘Y’ grooved for 6% 


max. fidelity. For parr oe or new Fi yeaa 
cations 

WIRE HEAD MTG. SOCKET. Polarized; shielded..35 
HEARING AID AMPLIFIER ASSEMBLY .. . 
Sonotone vacuum tube type. MAKE A REAL VEST 
POCKET RADIO, adding only tuner sect. & speaker 
or phone, Ready-wired miniature components include: 
2 controls, output trans., dble. choke, switch, resistors, 
condensers, etc. COMPLE TE W a SCHE- 49 
MATICS FOR BU ILDING 2 or TUBE y] 
SET!! Overall: 44”x2”x5” Weighs te 3% ozs. 

HIGH FIDELITY CRYSTAL MICROPHONES!!... 
Made for world famous heariIne aia mfr Sensitive hi- 
immedance diaphragm type. Small size (1%"” O.D., 


4%” deep) ideal for REGULAR. LAPEL or 
CONTACT MIKE. Rubber shock-mtd. frame,  98¢ 
Lightweight aluminum MOUHING 5... oo .ae - .15¢ 


less housing . 
125 


110V. AC RELAY (W-L) ...S.P.S.T.. norm. 
open. 20A contacts. 314” "x1 54"x1¥4 ". 34” bake- 
lite base. SPECIAL! .. Rieyoica tt wae 


Min. order $2.00. 20% Deposit Req. on all C.O.D.’'s. 
Please add sufficient postage—excess refunded. 
67 Dey Street, 


LEolo fad Die New York 7. N. Y 


R. F. SIGNAL 
GENERATOR 


more SPOTS 


Model 500K (kit form)...... $18.75 


READ THESE OUTSTANDING 
QUALITY FEATURES... 
@ Employs electrostatically shielded trans- 
former for 115V 60 cycle operation. 


@ ALL coils not in use are automatically 
shorted out. 


@ Provision for external modulation. 


@ Attractive 3 color panel. 


@ Covers range from I50KC to over 30 
megacycles on fundamentals—over 1|00 
megacycles on harmonics. 


@ 400 cycle internal modulation available. 


UL Y; 


Write for free catalog B-7 


ELECTRONIC 
MEASUREMENTS CORP. 


423 Broome St., N. Y. 13, N. Y. 


1949 


Radio-Electronic 
MATCHING LOUDSPEAKERS 


Two novel methods of eliminating 
output transformers on amplifiers driv- 
ing a number of speakers were de- 
scribed in T.S.F. Pour Tous (Paris). 
Fig. 1 shows how _line-to-voice-coil 
transformers are connected so that the 
sum of their primary impedances equals 
the recommended plate load for the am- 
plifier tube. The primary impedance of 
each transformer should equal the load 
impedance of the tube divided by the 
number of speakers if the power is to 
be distributed equally. For unequal dis- 
tribution of power, the transformers 
may have different impedances. The 
power distribution varies directly as the 
impedance of the transformer. 


ZL=ZXn (n=NUMBER OF SPKRS) 


Fig. |—Connections for four series speakers. 


For single-ended amplifiers, connect 
G to B-plus and A to the plate of the 
tube. Connect B-plus to B and the tubes 
to A and C for push-pull amplifiers. Be 
sure that the impedances and d.c. re- 
sistances are equal on both sides of B. 

Fig. 2 shows how high-impedance 
output transformers can be connected 
in parallel so the resultant impedance 
equals the plate-load impedance of the 


2L= 2 (n= NUMBER OF SPKRS) 


Fig. 2—Parallel arrangement matches output. 


tube. In this case, the impedance of each 
transformer should equal the product 
of the plate-load impedance and the 
number of speakers. Different trans- 
formers can be used provided the re- 
sultant impedance approximates the 
load impedance for the amplifier tube. 


TEST LEAD REPAIR 


Sometimes a test lead breaks off the 
prod. To fix it, I file a slot in the thick 
part of the metal prod, pass the wire 
down the insulated handle and through 
the slot, then fill the slot with solder. 
After the excess solder is filed off and 
the surface of the prod smoothed with 
steel wool, the unit looks like new. 

Victor NEWTON, 
Jasper, Ohio 


Circuits 


UNIT DESIGN 


FITS ANY CABINET 


The most versatile television 
chassis yet designed! Three 
basic units —power supply 
chassis, RF chassis and deflec- 
tion yoke assembly — may be 
placed side by side, one above 
the other, etc., to conform to 
any cabinet. Simply plug in 
the cable connectors. Each 
unit is soundly engineered and 
built to famous National 
standards of performance. 


1. Operates 10” or 12” picture 
tube. 2. Tunes all 12 channels. 
3. Wired, pre-tuned and tested 
—not a kit. 4. RF stage employs 
tuned grid and plate for maxi- 
mum gain and optimum band 
width. 5. Unique 36 mc IF mini- 
mizes interference. 6. Fine tuning 
control covers range of 2-3 mc. 
for maximum tuning accuracy. 
7. Improved intercarrier sound. 
8. Magnetic deflection and “fly- 
back” high voltage supply. 
9. 72-ohm unbalanced and 
300-ohm balanced inputs. 
10. Supplied with two six-inch 


PM speakers. 
$14,950 


(less picture tube) 


Ratesaatl 


est. 1914 


NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 


Ouestion Box 


G4 


easy to use—no long leads 
or connections—leaves 
both hands free for 
antenna maniputation 


One man TV installation 
now easy, quick, positive 


When more than one man is on the in- 
stallation the extra set of headphones 
plugs into the ‘‘downstairs” cabinet for 
two-way communications without the ne- 
cessity of a separate transmission line. 


THE NEW McMURDO SILVER “TENN-ALIGNER” works on 
the audio or video carrier, and makes it pos- 
sible for one man to quickly and surely match 
and orientate even the most complicated an- 
tenna systems on all TV channels, 

Simply place the cabinet pick-up unit near 
the receiver. Connect the antenna lead-in to 
the back plate terminals. Run a short piece 
of the same transmission line from the cabi- 
net to the antenna terminals of the set. 
Switch the receiver to the desired channel, 
and tune in the test-tone, video carrier or 
music/speech being transmitted. No separate 
line is required between the set and roof 
positions, as the transmission line itself 
serves both as antenna lead-in, and dual 
communication link. 

Clip the special headset across the trans- 
mission line connection at the antenna to 
actually hear the re-transmitted signal. This 
“upstairs” unit has been designed to allow 
full freedom of the hands at all times. Extra 
trips between roof and set are now unneces- 
sary. Since the measurement is aural, the 
ratio of received signal to noise may be easily 
observed, and no misleading effects can exist. 

See this amazing “TENN-ALIGNER” at 
your favorite jobber today. Model 914 com- 
plete for one man operation is only $23.95 net. 

Special lip mike and extra head set for two- 
way communication $11.00 net. 


Look to McMURDO SILVER for the NEWEST in TV Service Equipment 


Send for Catalog 


See these and other 


McMurdo Silver 
LCETI instruments at 
your favorite jobber. 


OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 


W4 Vburdle Sthver Cor, Prec. 


EXECUTIVE OFFICES 
PALO ROR Y SO) Bh Gre 


1240,MAIN ST., 
1249 MAIN ST,,. 


CONN*® 
CONN 


HARTFORD 3 
HARTFORD 3, 


‘*TENN-ALIGNER’’ is amazingly 


TWO-CHANNEL MIXER 


2 Please print a circuit of a miniature 
preamplifier-mixer for two channels. I 
want to use this unit between two micro- 
phones and the input terminal of my 
amplifier. Please include a volume con- 
trol for each channel so I can use the 
control on the amplifier for the master 


se eee 


| gain control. Only moderate gain being 


required, triodes will probably work 
nicely.—G.D.D., Los Angeles, Calif. 


A. Here is a twin-channel mixer that 
will supply additional gain to your am- 
plifier. The controls should not be ad- 
vanced to the point where the amplifier 
is overloaded. The unit can be con- 


‘25 725V 


structed in a small shield can and 
mounted on the amplifier chassis or at 
the end of a flexible cable. The output 
lead should be shielded. Plate and heater 
voltages can be taken from the amplifier 
power supply. 

Tube characteristics are not critical; 
other twin-triodes may be used. 


BROADCAST-STATION 
INTERFERENCE 


2 I lve near a powerful broadcasting 
station and its signals blanket the 
shortwave bands of my BC-348. Is there 
any way that I can cure this interfer- 
ence?—G.B.F., Timmonsville, S. C. 


A. The BC-348 is a well-shielded re- 
ceiver; therefore the signals are proba- 
bly coming in on your antenna. A pair 
of wavetraps mounted close to the an- 
tenna terminals of the set should elimi- 
nate the trouble. The diagram shows 
series- and parallel-tuned wavetraps. 
The coils may be standard antenna or 
r.f. coils tuned with 400-uuf padders. 
L1 and L3 are the windings normally 
connected to a grid, and L2 is a primary 
winding of the coil. 


TO RCVR ANT POST 


You may find that you are receiving 
a harmonic of the broadcast station. In 
this case, each trap should be tuned to 
the harmonic. Broadcast coils can be 
pruned to cover the shortwave bands. 


RADIO-ELECTRONICS for 


Ouestion Box 


If the interference is the result of in- 
termodulation—the signal is heard only 
on other carriers—the trouble may be 
caused by a bad tube in the r.f. stage of 
the set. Try a new tube before install- 
ing traps. 


AMPLIFIER DATA 


? I have a diagram of a 15-watt a.f. 
amplifier using push-pull 2A3’s, 6SN7 
phase inverter, and two 6SJ7 speech 
amplifiers. The B-plus lead is marked 
300 volts. 

1. How much current must my fila- 

ment transformer deliver? 

2. How much current is drawn from 

the B-supply? 

3. Please show pin connections for 

the tubes used in this amplifier. 

4. What are the specifications for 

the output transformer? 

Please answer these questions or tell 

me where to find the answers.—R.W.., 
New York, N. Y. 
A. Trying to construct a receiver, am- 
plifier, or any other electronic device is 
a waste of time and effort if you don’t 
have a tube manual. Answers to all 
your questions will be found in almost 
any tube manual. 

1. Any filament winding feeding 
parallel filaments or heaters should be 
rated to carry the sum of the currents 
drawn by the tubes. Each 6SJ7 draws 
0.3 ampere and the 6SN7 draws 0.6 
ampere, making a total of 1.2 amperes. 
It is advisable to use a transformer 
with a 2-ampere, 6.3 volt winding if 
one is available. Each 2A3 draws 2.5 
amperes at 2.5 volts; therefore, the 
transformer or winding for these tubes 
should be rated at 5 amperes or more. 
Because these tubes have directly 
heated cathodes, the filament winding 
should be center-tapped. 

2. With 300 volts on their plates, 
2A3’s will draw as much as 147 ma. 
Maximum current for each 6SJ7 is 
about 4 ma, and 20 ma for the 6SN7. 
The power supply should be capable of 
delivering at least 175 ma at 362 volts, 
assuming that the fixed bias is devel- 
oped across a resistor in the negative 
leg of the high-voltage power supply. 
If the bias is from a separate supply, 
then a 300-volt supply will do. 

3. Tube-base diagrams and _ other 
technical information will be found in 
tube manuals, many of which retail for 
less than 50 cents. 

4. The output transformer should be 
rated at 15 watts or more, and its wind- 
ings should match a 3,000-ohm plate- 
to-plate load to the voice coil of your 
speaker. A universal output trans- 
former will permit you to match your 
amplifier to almost any combination of 
speakers and lines. 

A tube manual is to any man who 
does more with radio than twiddle dials 
what a Bible is to a minister. To be 
without one is to tie your hands be- 
hind you. Every bit of the information 
printed above was obtained by the 
simple expedient of opening a tube 
manual to the pages labeled with the 
numbers of the tubes in question and 
copying, without change, the informa- 
tion found there. Try it! 
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CLEAR THE ROOFTOPS FOR... 


fasta Volleed Feet 


SENSATIONAL 


ce 


4 


"i 
TV ANTENNA 


1. folded dipole 
2. straight dipole 


3. 72 ohm line 
4. 300 ohm line 


ASSEMBLES 
IN RECORD TIME— 


NO TOOLS REQUIRED! 


(— that's right! 
Not even a screwdriver!) 


EXPLODED VIEW 


| No loose parts—all parts on 
| assembled units pre-captured at 
; factory. 


ALL IN ONE—SETS UP AS REQUIRED BY SIMPLE ADJUSTMENT OF JUMPER LINKS 


ee 
Ge te 


Cae) 
ae | aD. 


HF straight dipole 
LF folded dipole 


HF and LF folded 
dipole 


HF folded dipele 
LF straight dipole 


HF and LF straight 
dipole 


¢ Plated steel lock-seam 1” dia. tubing. 
Models available with 5 and 10 foot 
“masts. (Furnished with two mounting 


clamps.) 

¢ All tubular elements of hard tempered 
aluminum. 

* Bakelite insulators which are non-hygro- 
scopic. 

® No loose parts— all parts on as- 


sembled units pre captured at the 
factory. 


————— 


ae FROM CARTON TO 
MODEL 11 


ROOFTOP IT TAKES 
LESS TIME TO INSTALL 
A VERTROD "4 'n 1" 


(Reprinted from the book “TV-FM ANTENNA INSTAL- 
LATIONS", by Ira Kamen and Lewis Winner: Published by 
Bryan Davis Publishing Co., Inc., 52 Vanderbilt Ave., N.Y. Cc.) 


a broad-bave folded dipole, and tiene 


has ; 
1f-section 


it is apparen ‘li have 
folded dipol’ Te g-band 


DISTRIBUTORS: Exclusive franchises available in 


some territories. Write for details 


| 
Safertrod aug 
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96 Pages 
82 Illus. 


Whether you're interested in amateur or profes- 
sional recording, you’ll find PRACTICAL DISC 
RECORDING by Richard H. Dorf invaluable. It 
not only tells you how to make successful records, 
but in addition each important recording com- 
ponent is given a full chapter, explaining its pur- 
pose, and what features to look for when buying. 
Without waste of words, it gets right down to 
business on the first page. It tells you what you 
need to make good records and how to do it by 
using any type equipment—from the simplest to 
the most expensive—depending on your purpose 
and pocketbook. You will find all the practical 
phases of recording covered as well as the under- 
lying principles. 

Here are other fine books which will give you 
valuable information: 


No. 29—HANDY KINKS and SHORT CUTS. 
A carefully edited compilation of time savers. 
Kinks on Antennas—Power Supplies—Test Equip- 
ment—Servicing—in the Shop—Phonographs and 
Amplifiers—Coils and Transformers. 50¢. 


No. 30—UNUSUAL PATENTED CIRCUITS, 
1944-46. A gold mine of unusual circuits, many a 
result of wartime research. Control Cirecuits—De- 
tectors and Amplifiers—Power Supplies—Miscel- 
laneous Circuits—Foreign Circuits. 50¢. 


No. 31I—RADIO QUESTIONS AND ANSWERS. 
Answers to most frequently asked questions. Clear 
circuit diagrams. Amplifiers—Receivers—Trans- 
mitters—Meters and Test Equipment—lInter- 
phones—Power Supplies—Phonograph Amplifiers 
—P. A. Systems. 50¢. 


No. 32—ADVANCED SERVICE TECHNIQUE. 
Visual Alignment—Tracking Problems—Negative 
Fecdback—Tone Control Circuits—Adding Micro- 
phones to Sets—Matching Loudspeakers—Remote 
Juke Boxes—Servicing Record Changers—Hum 
Kiimination—FM Servicing. 50¢. 

No. 33—AMPLIFIER BUILDER’S GUIDE. How 
to build amplifiers with power outputs ranging 
from 8 to 30 watts. Detailed design information 
on: Push-Pull—Phase Inversion—Bass and Treble 
Bocsters— Volume Expanders—Resistance Coupling 
—Internal Feedback. 50¢. 


No. 34—RADIO-ELECTRONIC CIRCUITS. An 
extensive collection of circuit diagrams, with brief, 
to-the-point descriptions of each, including: In- 
tercom Systems—Power Supplies—Balancing Cir- 
cuits—V. T. Voltmeters—Amplifiers—Receivers— 
Phono Amplifiers—Short Wave Adaptors—Elec- 
tronic Relays. 50¢. 


No. 35— AMATEUR RADIO BUILDER’S 
GUIDE. How to Build: A 2 Meter Set—Miniature 
Communications Receivers—Transmitters—A Pre- 
selector—A Rotary Beam Aerial—Power Supplies 
—and other ham gear. 50¢. 


No. 36—RADIO TEST INSTRUMENTS. Build- 
ing: Signal Tracers—Capacity Meters—Portable 
anil Bench Multi-checker—Signal Generators— 
Tube Checkers—Electronic Voltmeters—and many 
others. 50¢. 


No. 37—ELEMENTARY RADIO SERVICING. 
sow to get started: Planning the Service Shop— 
Equipping the Shop—Systematiec Circuit Checks— 
Signal Tracing Methods—Servicing the Midget— 
Soldering—Servicing Volume Controls—How to 
Service Speakers. 50¢. 


No. 38—HOW TO BUILD RADIO RECEIVERS. 
This book contains a sufficient variety of sets tc 
appeal to every radio fan. Includes: Short-Wave, 
Broadcast, Portable, A. C. Operated, Miniature 
and Standard Receivers. Complete coil-winding 
data is furnished. 50¢. 


No. 40—THE CATHODE-RAY OSCILLO- 
SCOPE. Gives a complete understanding of the 
working principles behind oscilloscope operation, 
and how to use the instrument effectively. Six 
e-mplete chapters include information on the 
cathode ray tube, aligning TV, AM and FM sets, 
pudlio measurements, ham transmitter measure- 
ments and many other important subjects. 75¢. 


See your radio parts jobber today or write direct to 
RADCRAFT PUBLICATIONS, INC. 
Dept. 79, 25 West Broadway, New York 7, N. Y. 


New Patents 


DIVERSITY A. G. C. SYSTEM 
Patent No. 2,459,259 


Charles Percy Beanland, Chelmsford, England 
(assigned to Radio Corp. of America) 


Diversity radio reception helps eliminate fading 
and interference. Several antennas are set up at 
different points to feed separate receivers, and the 
outputs are combined to form one signal. Some 
receivers may pick up little or no voltage, due to 
fading, but the signal remains audible because 
of pickup by the others. 

A single a.g.c. system is preferable in order to 
maintain a constant level. Due to filtering required 
by each receiver, however, the time constant 


would be very large. This results in sluggish a.g.c. 
action. 


With this invention a single a.g.c. adjusts the 
total gain of all receivers. The figure shows three 
receivers, two of them in block form. A is the 
a.g.c. tube and L the load. When the three 
switches are in their down position, tube B is 
connected in the circuit and controls the gain 
of all receivers. 

The voltage at the grid of tube B is due to the 
receiver developing the strongest signal. It causes 
a negative bias which reduces plate current and 
causes the cathode to become negative. Therefore, 
the diodes conduct. The negative potential at P is 
fed back through each double-pole switch to each 
a.g.c. load L. With this method, the receivers 
which pick up little signal are made less sensitive. 
This decreases the possibility of picking up noise 
and interference. 

If desired, the three switches may be left in the 
up position. Tube B is disconnected from the 
remainder of the circuit and each pair of leads is 
shorted. In this case each receiver is controlled 
by its own a.g.c. system. 


VIDEO AMPLIFIER 
Patent No. 2,458,849 
Russell J. Grambsch, Marshfield, Wis. 


A video amplifier must faithfully reproduce 
abrupt as well as gradual changes in voltage. 
Long-time-constant, R-C circuits must be avoided. 
In this circuit direct coupling is used between 
stages, thus eliminating the usual coupling ca- 
pacitance. The effect of the cathode R-C circuit 
is eliminated by an unusual feedback connection 
between the grid and plate of the second tube B. 


OPPORTUNITY AD-LETS 


Advertisements in this section cost 25¢ a word for 
each insertion. Name, address and initials must be 
included at the above rate. Cash should accompany 
all classified advertisements unless placed by an 


accredited advertising agency. No advertisement for 
less than ten words accepted. Ten percent discount 
six issues, twenty percent for twelve issues. Objec- 
tionable or misleading advertisements not accepted. 
Advertisements for August, 1949, issue, must reach 
us not later than June 24, 1949. 

Radio-Electronics, 25 W. Broadway, New York 7, N. Y. 


LANCASTER, ALLWINE & ROMMEL, 436 BOWEN 
Building, Washington 5, D.C. Registered Patent Attorneys. 
Practice before United States Patent Office. Validity and 
infringement Investigations and Opinions. Booklet and 
form ‘‘Evidence of Conception’’ forwarded upon request. 


AMATEUR RADIO LICENSES. COMPLETE THEORY 
preparation for passing amateur radio examination. Home 
study and resident courses. American Radio Institute, 
101 West 63rd St., New York City. See our ad on Page 78. 


TELEVISION, RADIO, TUBES, PARTS. SEND FOR 
tree bargain list. Hallmark, 592A Communipaw, Jersey 
City, New Jersey. 


WE REPAIR ALL TYPES OF ELECTRICAL INSTRU- 
ments, tube checkers and analyzers. Hazleton Instrument 
Co. (Electric Meter Laboratory), 140 Liberty Street, New 
York, N. Y. Telephone—BArclay 7-4239. 


24 VOLT AIRCRAFT BATTERIES, NEW 11 AMP. AT 
5 hr. rate. Dry charged. $14.50 ea. less 25% in Jo's of four. 
No C.0.D.’s please. Security Parachute Co., Oakland Air- 
port, Oakland, Calif. 


BARGAINS: NEW AND RECONDITIONED HALLI- 
crafters, National, Collins, Hammarlund, Meissner, RME., 
other receivers, tuners, television receivers, transmitters, 
etc. Wholesale prices. Terms. Shipped on trial. Liberal 
trade-in allowance. Write. Henry Radio, Butler, Missouri 
and 11240 West Olympic, Los Angeles, California. 


HERMAN LEWIS GORDON, REGISTERED PATENT 
Attorney. Patent Investigations and Opinions, Warner 
Building, Washington, D.C. 


12B8 & 25B8 TUBES, ADAPTER UNIT USING 2 
miniature tubes (6AT6 & 6BA6 for 12B8, and 12AT6 & 
12AB6 for 25B8). Takes less space than original tube— 
nothing else to buy—just plug in & it works. Money-back 
guarantee. 12B8 or 25B8 unit complete: $2.49 each. 10 
units for $22.50. Send 25% deposit, balance C.0.D. Write 
for free parts catalog. COMMERCIAL RADIO, 36 Brattle 
St., Boston, Mass. 


ALUMINUM TUBING, ETC. BEAMS FOR AMATEURS, 
TV, FM. Write for lists. Willard Radcliff, Fostoria, Ohio. 


27 years experience radio repairing. Simplified system. 
No calculations. No formulas. Total price $2.00 postpaid 
or COD. Moneyback guarantee. Ross Radio, 14615 Grand- 
river, Detroit 27, Mich. 


ELEMENT ONE REVISION COMPLETE. ELEMENT 
Five and Six, newly released questions only with answers 
for Radiotelegraph exams; $1.00. A. A. McKenzie, 243 
Poplar Ave., Hackensack, New Jersey. 


MAGAZINES (BACK DATES)—FOREIGN, DOMESTIC, 
arts. Books. booklets, subscriptions, pin-ups, ete. Catalog, 
ie Urekinded) Cicerone’s, 863 First Ave., New York 
(65 < . 


BARGAIN HUNTING? RADIO SERVICEMEN WRITE. 
Sensational catalog. Henshaw Radio Supply, 3619 Troost. 
Kansas City 8, Missouri. 

eee ees 


RADIOMEN, SERVICEMEN, BEGINNERS — MAKE 
more money, easily, quickly. $250 weekly possible. We 
show you how. Information free. Merit Products, 216-32L 
132nd Avenue, Springfield Gardens 13, New York. 


TELEPHONE DIALS. USED. AUTOMATIC ELECTRIC 
AK-11 $3.25. N-E Type-1 Rebuilt $2.25, Readjusted $1.25. 
All dials postpaid in US. Kissel Electric Products, 431-C 
Sherman, Galion, Ohio. 


ONAN POWER PLANTS. 2500 WATTS. 120 V. 60 
C.P.S. NEW. $250. Kentucky Radio Kit Company, Box 35, 
C.T. Branch, Louisville 13, Ky. 


WHAT HAVE YOU GOT? 
Interested in small or large quantities of all 


types of Transmitti y 
ing Tubes osmitting, Industrial, and Receiv 


Send your list to: 
MOHAWK ELECTRONICS CO. 


160 GREENWICH ST., NEW YORK 6, N. Y. 
SE RR IG 


RADIO-ELECTRONICS for 


New Patents 


When a negative pulse appears at A, it is 
amplified. It appears at B as a positive pulse. 
C becomes charged, with the cathode side positive. 
C cannot discharge at once; therefore, the bias 
on the second tube remains. 

With the circuit shown, the increased bias pro- 
duces less plate current. Therefore, the plate 
voltage rises and causes the grid potential to rise 
also. This cancels out the negative bias due to the 
charged capacitance C, and conditions the ampli- 
fier for succeeding pulses. 


PHASE MODULATION 
Patent No. 2,459,557. 


George L. Usselman, Port Jefferson, N. Y. 
(assigned to Radio Corp. of America) 


In this simplified PM system, two tubes are 
used in a modified Pierce oscillator circuit. 
Resonant circuit T is in series with the crystal, 
so it affects the frequency. Changes in the L or C 
components of this circuit cause slight variations 
in frequency, with negligible AM. 

The plate circuit of one tube is tapped across 
the coil. The other is tapped across the capaci- 
tance. The screen grids are differentially modu- 
lated so that one plate resistance increases as the 
other decreases. 


A partial shorting of the coil by the plate im- 
pedance reduces the effective L of the circuit. 
On the other hand, a partial shorting of the 
capacitance increases the effective C. Since the 
tubes are modulated differentially, L and C are de- 
creased or increased together, and the circuit is 
tuned first in one direction and then the other. 

Capacitors C bypass r.f. voltage but are small 
enough to have negligible effect at speech fre- 
quencies. 


25 WATT 
P.P. 6L6 HI GAIN 
AMPLIFIER KIT 


i 

i A wondertul buy! Make 

i up an amyplifier worth 
$50 to you. Powerful 
e ough for auditoriums 

| seating 1500 people. Separately con- 


trolled Mike & Phono inputs. All 
parts, incl. drilled chassis, hard- ] 
ware, solder, circuit diagram, etc. 

I 


Less tubes. Ship. wt. 12 lbs. 
PRICES NET F.0.B. OUR PLANT. 


: ered! sekerslcorp 


1 365J Canal St., N. Y. 13; WAlker 5-9642 i 


500 FORMULAS TO SUCCESS 


ANY million dollar firms started 
with a single formula, for which@.== 
they paid a big price. Here you 

have 500—no less—tried and tested 
formulas, recipes and processes for 
making things .. . all at the ridic- 
ulously low price of 25c. 

Here is your opportunity to start a 
business with but a few dollars’ 
capital and with undreamed of profits 
in prospect. You can also use these 
formulas in your own home to cut 
household expenses to the bone. Or 
you can put them to use in your 
workshop to cut costs as much as 
100%. 

Quit paying out many dollars in 
profits to manufacturers, wholesalers, 
aed dealers, when you can make the 
same thine yourself for a few cents. f 
It’s so easy when you follow our 
simple instructions. 


66 PAGES, 47,000 WORDS IN TEXT 
Send for ‘‘SOO FORMULAS AND RECIPES’’ today. En- 
close 2Sc, that’s all! You won’t be asked for another 
cent now or later. Sold on a money-back guarantee. 


NATIONAL PLANS COMPANY 


1966R Broadway, New York 23, N. Y. 


1949 
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RESPONSE 
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IT’S IN THE 


.. the Only High Level Cardioid Crystal 4 
Microphone with All these Features! 
x EXCLUSIVE E-V DUAL FREQUENCY RESPONSE 


Convenient screw control provides: 


1. Smooth, Wide Range Response for High 
Fidelity Sound Pick-up. 

2. Wide Range with Rising Characteristic 
for extra crispness of speech or em- 
bhasis of high frequencies. 


* HIGH OUTPUT LEVEL 


* E V MECHANOPHASE* CARDIOID 
Overcomes background noise, rever- 
beration, feedback. Extends front pick- 
up range. Solves troublesome 
problems. 


* ENCLOSED METAL-SEAL CRYSTAL 
Greater Protection against Moisture 


* BUILT-IN “ON-OFF” SWITCH 

* HIGHEST PURITY PRESSURE CAST CASE 
* DURABLE SATIN CHROMIUM FINISH 

* TILTABLE HEAD. 5¢”-27 THREAD 


* BUILT-IN CABLE CONNECTOR 


Favorite of thousands for its quality, its 
performance, its value! 

CARDAX Model 950.List Price. . $39.50 
CARDAX Model 950A. Made to match 


Collins 32V-1. Built-in control 
switch. MC-3 connector on free end 
of cable. List Price......... $42.50 


Send for Full Facts Today 
NO FINER CHOICE THAN 


SlecheYorce. 


ELECTRO-VOICE, INC., BUCHANAN, MICH. 
EXPORT: 13 East 40th St., New York 16, U.S.A. 
Cables: Arlab 


E-V Pat. Pend, Licensed under Brush Patents. 
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WHERE TO BUY IT... 


WHOLESALE RADIO 


of Baltimore 


In Kit Form! High Precision ~~ ~~ ™ 


=A OA 


Vacuum Tube VOLTMETER } | 
“EICO"' Bos. 
Model $ 3” i = 
221 K 2 


15 different ranges. AC and 3 
DC ranges: 0/5/10/100/500/ 3 
1000 volts. Electronic ohmme:: 
ter ranges from .2 ohms to 1000 
megohms in 5 steps. Includes? 
zero center for T.V. discrimi- 
nator alignment. DC input impedance: 25 
megohms. Double triode balanced bridge cir- 
cuit assures stable performance. Steel case 
with etched panel. 110-180 V. a.c. 50-60 cycles. 
Size 975” x 6” x 5”. 

5” SCOPE In Kit Form. 

Model AQ0 Ko Fa. sc unctete hiss eet atone $39.95 


G.E. GERMANIUM DIODE IN48 


@ Welded Contact © Self Healing 
@ Molded Plastic Case 

Eliminates hum. 10,000 hrs. aver- 

age life. Shown below in actual 


size. Write today for complete $ 15 
specifications. 


WHEELER Sound-Powered 


TELEPHONE HANDSET 


uy BeUCUasne Power Supply Needed 


Satisfactory operation up to 25 miles 
with #16 twisted wire; up to 19 miles 
with #19 twisted. High fidelity speech 
transmission. Perfect for stores, 
shops, homes, and install- 

ers of radio and television $75 
antennas. Order model 

SPT-102. each 

$17.50 per set of two. 


Brand New, 2,000 Ohm 
“Utah” HEADPHONES 


Type H.S. 16 A 2000 
Ohms impedance. Can- 
vas web handband 


Long, standard type 4 EE 


cord. 


P.M. REPLACEMENT SPEAKERS 
AT OUR LOW PRICES 


SPECIAL 2” x 3” PM. .79¢ 


2 
RIAA 4 RM S159 
gLnree 5” PM ....$1.59 


— 6” PM ....$1.95 
BEST 10” SPEAKER BUY 


$329 
2A oz. PAL NICO Wiis sos icine 


Sam’s “Photofact | 
TELEVISION COURSE” 


Covers every phase of 
Television. Gives you 
the groundwork you must 
know to be- 

come a wae 

cessful 

service teen 

nician. Over 

200 pages. 


0-300 MILLIAMETER 


Brand new. Standard 
214” round meter in 
aluminum 
can with 
cable and $] 95 


PL55 plug. 


Converts Electric Drill Into Powerful Hammer 


“POW'R- 
HAM’R” $950 


A highly efficient adaptor tool for drilling 
into cement, stone, or brick for installations. 
Complete with two holders. Price is net less 
drill and bit. 

4)” Bitieeareretetats vs $0560) 31/2" Bit 2.7... $1.53 


WRITE DEPT. QR-81 TODAY FOR OUR 
FREE MONTHLY ‘'FYI'' BULLETIN 
Phone MUlberry 2134 


HOLESALE 


RADIO PARTS CO., Inc. 


311 W. Baltimore S*?. 


BALTIMORE 1, MD. 


Try This One 


SOUND-POWERED TELEPHONE 


The sound-powered telephones used 
by the Armed Forces during the war 
were specially made to be very efficient, 
but anyone can rig up a sound-powered 
telephone system with two pairs of or- 
dinary, good - quality, high - impedance 
headsets. Results are excellent up to 
500 feet. 


@) 2000. HEADSETS 


UP TO 500 FEET 


GND TO WATER PIPE,ETC 


Each set of phones should have at 
least 2,000 ohms impedance. Simply 
connect them together, either with two- 
conductor cable or by using a single 
conductor plus a good ground on each 
end. If one set of phones is spoken into, 
the sound will be heard in the other 
pair. 

WILLIAM E. JOHNSON, 
Detroit, Mich. 


INSULATING TOOL HANDLES 


I accidentally discovered that viny- 
lite or Genflex plastic tubing swells 
when wet with G-C service solvent. 
When the solvent evaporates, the tub- 
ing returns to its original shape and 
size. I use this characteristic in insulat- 
ing the handles of some of my tools. 

Immerse a piece of %4- or %¢-inch 
tubing in solvent for a few minutes; 
then remove it and slip it over the han- 
dles of your pliers, wire cutters, or 
other tools. When the solvent evapo- 
rates, the tubing shrinks, making a 
smooth professional-type insulation for 
the tool. Smaller tubing can be used 
on screwdrivers. 

F.. CASTREE, 
Rockford, Ill. 


(At least one manufacturer makes 
tubing especially for this purpose, ap- 
plied in exactly this manner.—ditor) 


LP PICKUPS FOR OLD SETS 


Some old receivers using plate de- 
tectors do not have sufficient gain in 
the a.f. section to provide sufficient out- 
put from LP pickups. Such sets will 
provide enough gain if the detector cir- 
cuit is modified as shown in the dia- 


LAST RF COIL 


gram. The components enclosed in 
broken lines can be added to the cir- 
cuit with very little trouble. 
J. G. Dopp, 
Chicago, Ill. 


You Cant Match these 


MO AMERICA Values! 


Plate Load 
RELAY 


6000-ohm coil, SPST nor- 
mally open contacts. Extra 
sensitive and used for many 
applications. 144” high, 14” 
wide, on 15” mtg. ctrs. 
MA-1903 .. $h.t9 


$7.50 per 100 (all one type) 


MA-3536 (G) 20 mmf MA-3505 (C) 360 mmf 
MA-3501 (D) 30 mmnf MA-3509 (A) 500 mmf 
MA-3531 (F) 55 mmf MA-3506 (B) 500 mmf 
MA-3503 (A) 75 mmf MA-3510 (C) 500 mmf 
MA-3532 (H) 75 mmf MA-3502 (D) 500 mmf 
MA-3504 (A) 200 minf MA-3507 (E) 500 mmf 
MA-3519 (F) 250 mmf MA-3518 (A) 2000 mmf 


#18 2-conductor Wire & Drum 


Used for running 110-volt AC lines, extension speak- 
ers, ete. Full 175 feet of highest quality wire with 


tough, weather-resistant insulation. Complete with 
handy drum for ae wire for storage. Limited 
GQUGRENEY a. ew aes $2.39 


BRAND NEW 
METERS 


Dejur Model 310 meter for 
all-around ham and _ test 
10 ma DC 
basic movement. 3%” di- 
ameter flange: 234” hody, 
14%” deep. Stock up on 
these while they last. 
MA -2036 


applications, 


Louamrencs 


\ 2 


Iron Core FM and AM 
IF TRANSFORMERS 


Highly efficient for new construction and replacement. 
Hi-Q adjustable iron cores provide high selectivity and 
gain. Only 2%4"x1%4” square; spade lug mounting. 

MA-2296 10.7 MC IF Transformer F . 49 ea. 
MA-2039 455 KC IF Transformer ..35¢ ea, 


INTERCOM TRANSFORMER SET 


One transformer to match voice coil to grid, another 
for 50L6 and similar output tubes. Both of these fine 
units PLUS a momentary DPDT spring return push- 
button switch for less than value of one transformer 
alone! These are small, strap-mounting transformers. 


ONLY 98 FOR ALL THREE UNITS! 


GRILLE CLOTH 


Never before at our low price! Highest 
quality, golden-tone grille cloth, styled to ‘a 
harmonize with all cabinet designs. Gen- 


erous 50” width. per yard 
This Month's Specials! 

T-17 Microphone and plug; used; good.......... 79¢ 

25 mh iron core REF choke; 100 MA DC........ 19¢ 


254 mmf butterfly condenser. 2 sack. sees 32¢ 
50 mf butterfly condenser............- eae 

Mercury switch; flexible 18” Jeads .... 
Brand new BC-366 Jack Box........... : F 
SPDT Slide Switch; black bakelite knob........ 15¢ 


ORDER FROM THIS AD! 


Send 25% deposit with order. Pay balance plus postage 
on delivery. Get your name on Mid-America’s select 
mailing list and get first crack at latest, greatest val- 
ues in radio parts, electronic equipment, tubes. ete. 
Send orders to Desk RC-79. Minimum order $2.50. 


MID-AMERICA CO. Inc. 


Ri STORE WAREHOUSE 
2412S. Michigan Ave. 2307 S. Archer Ave. 
Chicago 16, Ill. 


Chicago 16, Ill. 


RADIO-ELECTRONICS for 


Try This One 


HANDY SOLDERING TOOL 


When rewiring or repairing an elec- 
trical circuit, we frequently find that 
the holes in soldering lugs and socket 
terminals are filled with solder. Normal 
procedure for removing the solder is to 
apply heat and probe around the hole 
with an awl, piece of wire, or practi- 
cally anything else that happens to be 
handy. In too many instances, the in- 


strument selected is not long enough or 
is not shaped correctly for the job at 
hand. The little tool shown was de- 
veloped especially for removing excess 
solder, but it is also very handy for 
removing wires that are wrapped 
tightly around a terminal or lug. 
This tool was made from a 6-inch 
length of %-inch steel rod ground or 
filed to a sharp point on each end. The 
points begin to taper about 1 inch from 
the ends. One end of the rod is bent 
until its tip is at a right angle to the 
length of the tool. 
BEN GROSSMAN, 
New York, N. Y. 


MODIFYING T-17'S 


Surplus T-17 microphones will re- 
produce speech more clearly if addi- 
tional small holes are drilled in the cap 
covering the diaphragm. Be sure to re- 
move the cover before drilling it to 
avoid damaging the diaphragm. Fur- 
ther improvement can be made by care- 
fully removing the cloth protective 
cover from the diaphragm and remov- 
ing the capacitor connected across the 
mike on the rear. 

L. E. KLINGBERG, 
Inglewood, Calif. 


(Talking across the face of the mike 
rather than right into it will improve 
speech quality, too, and subdue the 
sounds of breathing usually heard when 
a close-talking mike is used.—Editor ) 


$3.00 FOR CARTOON IDEAS 


RADIO-ELECTRONICS prints radio cartoons 
every month. Readers are invited to con- 


tribute humorous radio ideas which can 
be used in cartoon form. It is not neces- 
sary that you draw a sketch, unless you 
wish. 


ALL THESE TUBES ARE NEW— 
UNBRANDED—FULLY GUARANTEED 


IR5 384 6BA6 
IT4 6AH6 12AU6 29 ¢ 
1U4 6AU6 35W4 each 


WHITE BLANK TUBE CARTONS 
100—SMALL PEANUT, (x1"x2!/s”...$ .75 
100—LARGE PEANUT, 1xi”x23,”...  .85 


100—GT TYPE, 1!/4"x1'/4x334”....... 95 
100—SMALL G, 1!/9"x1'/9"x41/."..... 1.25 
100—LARGE G, 2x2"x5”........... 1.45 


BROOKS RADIO DIST. CORP. 


80 VESEY ST., DEPT. A, NEW YORK 7, N. Y. 
PULY, 1949 


the Transvision FIELD STRENGTH METER 


Improves Installations! ! Saves %4 the Work! ! 


Has numerous features and advantages, including—(1) Measures actual picture signal strength 
- . + (2) Permits actual picture signal measurements without the use of a complete television set. 


FO FOTO ID DIDI DAD ADD ADD AA ADAH IO 


(3) Antenna orientation can be done exactly 
(4) Measures losses or gain of various 


antenna and lead-in combinations eo tbet5) 

Useful for checking receiver re-radiation (local TRANSVISION 

oscillator) . . . (6) 12 CHANNEL SELECTOR 

. . (7) Amplitudes of interfering signals can TELEVISION and FM 

he checked . (8) Weighs = Silber. 

(9) Individually calibrated . . . (10) Housed SWEEP SIGNAL GENERATOR 
in attractive metal carrying case... (11) Initial Complete frequency coverage from 0-227 MC 
cost of this unit is covered after only 3 or 4 with no band switching . . . Sweep width 
installations . . . (12) Operates on 110V, 60 from 0-12 MC completely variable. . . . Ac- 
Cycles, AC. curately calibrated built-in marker generator. 


Model FSM-1, complete with tubes Net $79.50 Model SG Net $79.50 


FOIA III ID IAI AD ADA ISIS ASIA D 
TRANSVISION IS NOW 
EXCLUSIVE DISTRIBUTOR OF 


DU MONT TV/FM 
INPUTUNER 


1 2.9.9.0.0.9,0,9.0,0.0,0.2.0,0.0,0.0,0.0,0,0.0,8.1 


TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 
CONTINUOUS TUNING 


SOOO LOD DRDO DDD Ob bb bi i ib iii i i i i tot tt ttt 


Modell Bato oe ere tare ate einselska)ol oie) cierayate List $32.50 % Model IT-1, with tubes.......... List $59.95 


All Transvision Prices are fair traded; subject to change without notice. 
Prices 5% higher west of the Mississippi. 


TRANSVISION, INC. Dept. RE, NEW ROCHELLE, N.Y. 


Please ship the following Transvision Products THROUGH YOUR NEAREST 
LOCAL OUTLET RE-7 


I am enclosing 10% DEPOSIT in the amount of .............. eC.0.D 
( ) I want to get into the Television Business. * SEND ME DETAILS OF YOUR. ‘DEALER PLAN. 


| Es a Oi nite eeriby Ree. 05 1 cunt. Slcabnesutan sities ch eke Gity ands Z one ig stale eae 
(please print) 


Eliminate the Variables in mT Installation with 


ral 


TELEVISION PARTS!! 


Our new catalog lists hundreds of new 
television items; sets, parts and accesso- 
ries at unbelievably low prices. Write 
today—it's free! 


TELEVISION TRANSFORMER 
Pri. 115 Volts 60 Cycles Sec. 2500 Volts @ 
2 ma.: 6.3 Volts @ .6A.: 2.5 Volts @ 1.75A 
Small size—brand new PRICE $3.85 


MODEL NFRD—RADIO NOISE 
FILTER 


if it doesn't work, send it back!! 

We absolutely guarantee that our Model 
NERD will eliminate all line noises when 
properly connected to radios, television 
sets, short wave sets, motors, electric 
shavers, refrigerators, vibrators, oil burn- 
ers, transmitters, and all other sources of 
interference. This unit will carry up to 12 
amperes or |'!/, KW of power and may be 
used right at the source of interference or 
at the radio. 

Small size only 3”xI!/"x7!/”. 

Very low price only EACH $1.95 


Pre-Aligned TELEVISION KIT 


Similar to Famous RCA 63OTS and 830TS 
Circuits. Complete 12 Cha-nel Tuning. 
30 RCA Tubes, including rectifiers and 
Video. New, improved daylight viewing. 

Built-in power for picture tubes, up to 16 
inches. PM speaker with Choke (Better 
tone and volume—no hum). Special 
mounting bracket for 16" tube available. 
Simplified step-by-step instructions. 6 Full 
scale lithographed blueprints. All hard- 
ware and wire supplied. Exceptional Long 
Range reception. All components mounted 


to chassis. 
$168.50 
less PICTURE TUBE 
—TV cabinet to match...... .$42.50 
—Bracket to mount 12" tube. . 75 
—Bracket to mount 15" or 16" 
tuben. obs. aaa Ae eis bee 3.00 


DUAL SPEED A.C.-D.C. 
PORTABLE RECORD PLAYERS 
Manufactured for U.S. Government. Used, 
but fully reconditioned. Dual-speed type. 
334 and 78 r.p.m. with fully adjustable 
speed control. Will operate on 110 v. A.C. 
or D.C. Cabinets are solidly constructed 
for portable use and are leatherette cov- 
ered. Complete with dynamic speaker, 
built-in pickup, and amplifier. Ready to 
play. Price ridiculously low, at only $16.95 


INTERCOMMUNICATION SYSTEM 


A low priced system for executives, profes- 
sionals or home use. Consists of a master 
station and one remote. Simple to oper- 
ate, simple installation. Neat, rugged, 
beautifully finished wood cabines, will fit 
anywhere. Complete with tubes—ready to 
operate. Ideal for use 


as Radio Baby Nurse. Price $10.95 
SPECIAL! SPECIAL! 


Mammoth assortment of radio and elec- 
tronic parts, not less than TEN POUNDS 
of such items as transformers, chokes, con- 
densers, resistors, switches, coils, wire, 
hardware, etc. A a for experi- 
menters, servicemen, and ama- 

HOUND WP GUN) onnoboaoccacoconc: $1.25 


Satisfaction guaranteed on all merchandise. 
All prices F.0.B. New York City 


WRITE FOR FREE CATALOGUE T7 


RADIO DEALERS SUPPLY CO. 


New York 6, N. Y. 


154 Greenwich St. 


Try This One 


PROBE SHOOTS AROUND 
CORNERS 


After wearing out my temper trying 
to touch with standard test probes va- 
rious parts in a jammed-full receiver 
chassis, I removed the phonograph 
needles from the probes and substituted 
2-inch lengths of No. 16 enameled wire. 
The ends, scraped clean, will contact 
any component in the receiver when 
the wire is bent to the correct shape. 
Where high voltages are present, the 
same scheme can be used, but the wire 
should be covered with spaghetti. 

G. P. BRUNTON, 
Kingston, Ont. 


SPEAKER CONE REPAIRS 
To repair a tear in a speaker cone, 
apply a small amount of household ce- 
ment to the edges of the tear, bring the 
torn edges together carefully, then ap- 
ply a cigarette paper over the tear on 
the back of the cone. When the cement 
has dried, the paper may be torn off, 
thus leaving a neat repair. Because 
this method adds a minimum of extra 
material to the cone, the fidelity of the 
speaker is not affected appreciably. 
K. R. KNowTOoN, 
Toronto, Ont. 


SCOPE TEST LEAD 

A 36-inch length of co-axial antenna 
lead-in of the type used on automobile 
radios has four advantages as an oscil- 
loscope test lead: (1) The shield pre- 
vents the hot lead from picking up 
stray a.c. and unwanted signals. (2) It 
is a low-capacitance cable, thus reduc- 
ing losses when testing FM and TV 
circuits. (3) Some eables are fitted 
with phone tips that fit the jacks in 
combination alligator clips, thus pro- 
viding a temporary connection that 
leaves the hands free for making ad- 
justments on the circuit under test. 
(4) The 36-inch leads are just the 
right length for most ordinary servic- 
ing needs. 

NORMAN H. KENT, 
Moose Jaw, Sask. 


TESTING VOLTAGE DIVIDERS 
When checking a power supply which 
has a tapped bleeder, it is not neces- 
sary to check the voltage on all the 
taps. This is possible because the volt- 
age drop at any tap on the bleeder is 
determined by the current drawn by 
the load through the various taps and 
by the bleeder current. This method is 
not a sure-fire check for resistors with 
adjustable taps since one or more of 
the taps not tested may be out of ad- 
justment. 
CHARLES ERWIN COHN, 
Chicago, Ill. 


(This method of checking will not 
work in all cases. If one section of the 
bleeder—the bottom end, for example— 
is much smaller than the whole, then 
it is possible for the small section to 
short without altering the other values 
more than 5 or 10%. Errors of this 
magnitude are usually discounted in 
radio servicing.—Editor) 


SERVICE 


aw» RADIO 


THIS MODERN 


SERVICE UNIT 


TELEVISION and FM radio present un-limited 
opportunity for service PROFIT . . . Your 


witshH 


profits and service require the best equip- 
ment . . . SER-V-LUX. 
2 Custom built instruments avail- 
able for all types of service ... cr, 
unit can be supplied with blank 


panel. Write for bulletin D 


SERVELUX 


MANUFACTURING CO. 
39th and Buchanan Ave. 
GRAND RAPIDS, MICH. 


WAR SURPLUS BARGAINS 


GIGANTIC MAIL SALE! 
e ELECTRONICS e RADIO 


e ELECTRICAL APPARATUS 
Sale ends midnight July 3lst 


Amazing values. Opportunity for home 
experimenters, laboratories, schools, 
etc., to get fine new, or new condition 
guaranteed equipment at fraction of 
original cost. We pay freight or post- 
age. Typical items are listed below. 


Sale Price 
3000-watt, 115-volt, 60-c Power Plants $29".5¢ 
Wheatstone Bridges (0 to 11, 110 ohms.) 59.50 
Weston Air Port Photo-Light Control 
Units Rar 29.9U 
Weston Model 689-IF Industrial Ohm- 
meter and case Fon UPC) 
W.E. Desk or Wall C.B. Telephones 
and ringer (complete) aaa} ; 4.99 
RCA (5’’, 3’’ and 2’’) Cathode Ray aes 


of rectifier, photo cell, thyratron, relay, 
sockets, ete. aa 4.4) 
Drill press 31’’ polishtng—grinding 

shaft and stone . a } ; 1.29 
Burglar Alarm Units—Protect home 

and business 6.99 
High Pressure Steel Bottles (1800 Ib.) 5.69 
Chromalux Heating Elements (24”— 
800-W) Soci rs ‘ 

Selsyn Motors—Cost Gov’t. $90—110 V 
—60-C. Pair : : 4.49 
DeLuxe, Outstanding Electrical-Radio 
Home Lab Kit—80 pieces ¥ 6.77 
Carbon Pile Regulator. Dozens of uses .99 
Miniature Multi-Station Telephone. 
Fine for office-residence inter-comm. 
Secret Line. A four star value. Pair 7.89 


219 


Order from ad or send card for bar- 
gain laboratory, experimenter and 
amateur catalog. Satisfaction guar- 
anteed. Our reference—National Bank 
of Commerce. 


LECO 
BOX 908 [TM LINCOLN, NEBRASKA 


ENGINEERING CO. 


RADIO-ELECTRONICS for | 


1 


Miscellany 


WITH THE ASSOCIATIONS 


HE annual meeting of the Empire | 

State Federation of Electronic Tech- | 
nicians Associations (ESFETA) was 
held in Binghamton, N. Y., on April 24. 
Delegates from Rochester, Endicott, 
Corning, Ithaca, Binghamton, Pough-| 
keepsie, New York City, and Long Is- 
land (East Williston) were present. 
There were also many visitors, chiefly 
from Rochester and Binghamton, though 
at least one—Richard Devaney, of the | 
Philadelphia Radio Servicemen’s Asso- 
ciation—came from another state. 

Two draft constitutions were dis-| 
cussed, and the Constitutional Commit-_| 
tee was instructed to combine their best 
points and present the result to a fu- 
ture meeting of the Federation. : 

New officers elected for 1949 are: 
Max Leibowitz (Associated Radio-Tele- | 
vision Servicemen of New York City), 
president; Margaret Snyder (Radio 
Technicians Guild, Rochester), vice- 
president; Wayne Shaw (Radio Servy- 
icemen’s Association of Binghamton), 
secretary; Ben de Young (Central New 
York Radio Technicians Guild), treas- 
urer; and A. J. Blakely (Corning Radio | 


Television Servicemen’s Association), # 


Sergeant-at-Arms. Mr. Shaw and Mr. | 
Young were re-elected to posts they had | 
held since the organization of the Fed- 
eration last year. T. Lawrence Raymo, 
1948 president of the Federation, was | 
renominated for the office, but declined. | 

A tentative program of educational | 
meetings was read by Sam Marshall, 
program director of the Federation. It | 
would provide for a series of 12 meet- | 
ings in each of three areas (north, | 
central, and south) into which the state 
would be divided for the purpose of the | 
meetings. The program was accepted | 
and liaison committees elected to ex-| 
pedite it. 

The Radio-Television Servicemen’s | 
Association of Corning, N. Y., has held 
several informal meetings, A. J. Blake- 
ly told the annual meeting of ESFETA. | 
It is at present engaged in drawing up | 
a set of by-laws as a help to formal 
organization. 

A. J. Blakely and Warren Fribley 
were elected delegates to the ESFETA 
meeting and were instructed to submit 
the organization’s name as an applicant 
for membership in the State Federation. | 


INTERNATIONAL RESISTANCE CO. 


4 ALL-METAL KITS . 


meet every service need 


Streamline your shop and _ sharpen 
your service with these attractive IRC 
All-Metal Kits and Cabinets. 


New All-Metal Resist-O-Kit is the lat- 
est addition to IRC’s family of popular 
METAL kits. Small, flat size makes 
it ideal for service calls. Choice of 2 
assortments—45 half watt, or 30 one 
watt resistors in popular ranges. .“~ 


IRC Resist-O-Cabinets are again avail- 
able in heavy-gauge »iétal. Large and 
sturdy, these All-Metal 

supplied in 3 
watt, 100 half-¥ 
assortment @f°92 half, one and two 
watt insulated resistors and_siew.¢lose 
tolerance PRECISTORSallL carefully 
selected ranges. Four ‘‘ton-spill’”’ 
drawers and 28 compartments. 


All-Metal IRGC Volume Control Cab- 
j . ime favorite in modern 
8. Stock of 18 Interchange- 
haft Controls plus switches 
il shafts handles over 95% 
of all stings in the Industry Red Book. 
20 compartments and 3 handy drawers. 


Metal’ cabinets are 


For all of your daily resistor require- 
ments (from 14 watts to heavy duty 
power wire wounds) IRC offers the 
All-Metal Basic Kit. Wide variety of 
selected values makes this your basic 
‘resistor stock. International Resistance 
Co., 401 N. Broad St., Phila. 8, Pa. 
In Canada: International Resistance 
Co., Ltd., Toronto, Licensee. 


Uthoraver the Cinewit, Says. vw 


assortments—83 one... 
‘tt, or a combination 


NEW RESIST-O-KIT 


flat, all-metal Ye'’ x 37%4"" x 
65"' Y2 and | watt assortments, 


RESIST-O-CABINET 


choice of 3 resistor assortments, 
4 drawers, 28 compartments, 


VOLUME CONTROL CABINET 


all-metal, handles 95% of 
all listings in Industry Red Book. 


basic resistor stock, ideal for 
new service shops. 


FURNISHED AT NO EXTRA 
CHARGE —YOU PAY ONLY 
THE REGULAR PRICE OF 
THE MERCHANDISE. 


The Long Islana Chapter of the old 
Radio Servicemen’s Association of Amer- 
ica, reorganized after a long period of 
inactivity, sent John A. Wheaton as 
representative to the annual meeting of 
ESFETA. It was agreed to base fur- 
ther activity on the report from that 
meeting, and to hold further meetings 
on the last Wednesday of every month. 

The Endicott (New York) Radio and 
Television Association reports that 17 
of the 18 radio technicians in the area 
have joined the organization. President 
is Richard Wheet, and secretary is 
Richard Newcomb. Meetings are being 
held on the second and fourth Wednes- 
days of every month. Kenneth Bren- 
nerman and Dick Newcomb are the 
delegates to ESFETA. 

(Continued on following page) 
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$=S=§ tells HOW —in 
simple, direct language. 


New 9th edition now off the press. 
100 pages of valuable information. 


Available from all leading radio parts and 
equipment distributors or directly from factory 
at only 40c per copy. 


PRECISION APPARATUS COMPANY, Inc. © 92-27 Horace Harding Bivd., Elmhurst 4, N. Y. 


| 


FS 


IRC ALL-METAL KITS ARE 


2 


PRICES TALK ot RADIO SUPPLY 


R.S.E. 3 inch 


(No Limit) 
Fresh RK and RCA. 


Standard commercial 
grade, not JAN’s. 


BUY 12 € 


get 1 free EACH 


OF 100 $4900 


EGG CRATE 


VIBRATORS 


MALLORY universal standard 


4 prong, non-syn- $12 9 


chronous. Can size 
VA WA 
Ya” x 34%". EACH 


BUY 12 get 1 free 


EGG CRATE $1()Q00 


of 100 


AERIALS éiscontinved model 


3 section 


63” top cowl, universal 
mount, 48” lead. Former $ 241 


list $6.75. EACH 
BUY 10 get 1 free 


$215°° per 100 
GENERATOR CONDENSERS 


By one of the big 3 


15¢ 


EACH 


.5 mfd 200 
VDC, 6” lead 


¥ 


BUY 12 get one free $1 2.00 per 100 


ORDER INSTRUCTIONS 


Minimum order — $2.00. 25% deposit 
with order required for all C.O.D. ship- 
ments. Be sure to include sufficient post- 
age—excess will be refunded. Orders 
received without postage will be 
shipped express collect. All prices 
F.O.B. Detroit. 


DON'T WAIT—ORDER TODAY 


GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRICE 


Demand This 
Seal of Quality 


EDGERTON 
FLASH TUBES 


& REFLECTORS 


EASY TO 

CONVERT INTO 

A 2-WAY PHOTO . 
FLASH UNIT 

OPERATES ON 110V. AC & 12¥. BATTERY 


Brand new at a fraction of original cost. Contains 
finest component parts available. All necessary 
Parts and complete instructions included. After 


conversion, works on 110V AC or 
BS 


12V battery by a flick of a switch. 
Immediate delivery on all mail orders COMPLETE 
CINEX, INC., 165 W. 46th St., N. Y. 19, N. Y., Dept. 2E7 


©7Z 4's TELEVISION SCOPE 


Features: 
WIDE BAND VER- 
TICAL RESPONSE 

FLAT TO 750kc 
DOWN 3db 
AT Imc 
VOLTAGE GAIN 


The R.S.E., AR-3 Scope has been built by 
Ross Armstrong to our rigid specifications. It’s 
a complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 


It's different because of the extreme vertical 
amplifier response. Check the featured 
specifications against others. For TV use wide 
band response if necessary. 


The case is 8” high x 5” wide x 14” long, 
attractively finished in “hammered” opal- 
escent blue enamel. Operates on PRICE 


standard 110 volts—60 cycles 

—40O watts. Tubes, 3BPI—6AC7 $ 95 
— 6SJ7 —6X5— 5Y3— 884. In- 4995 
structions included. Complete 
specifications upon request. Satis- F. O.B. 
faction or your money back. DETROIT 


PUSHBACK 


BELOW MILL PRICES! 


2,000,000 feet—tinned copper—all Ist class, 
double cotton serve, waxed finish. 


Available solid or stranded 


22 gauge (6 colors) per 1000 $3.98 
20 gauge (6 colors) per 1000 $4.98 
18 gauge (brown) per 1000 $6.49 


DY.GA\/A 
KAVIVV suppty s 
ENGINEERING CO., Inc. 


85 SELDEN AVE. DETROIT 1, MICH. 


TELEVISION RECEIVER—$1.00 


Complete instructions for building your own television 
receiver. 16 pages—1l1”x17” of pictures, pictorial dia- 
grams, clarified schematics. 17”x22” complete schematic 
diagram & chassis layout. Also booklet of alignment 
instructions. voltage & resistance tables and trouble- 
shooting hints.—AlIl for $1.00. 


CERTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-13th Ave., Brooklyn 19. N. Y. 


WANTED 


The following old E.I.Co. apparatus: 
E.I.Co. Fixed condenser (in wooden box, with 3 bind- 
ing posts) 
E.1.Co. 17-Slide 
wooden frame) 


plate, variable condenser (with 


#.1.Co. Rotary potentiometer (in black molded case) 
E.1I.Co. Plastic radio fixed condenser .0165 mf (with 
2 binding posts) 

E.1.Co. double-slide tuner with black molded ends 
All above were made between 1905 & 1910 
Please communicate with 
H. GERNSBACK 
25 West Broadway, New York 7, N. Y. 


Miscellany 


First activity of the organization was 
a meeting at International Business 
Machines Co. on April 3 to hear a talk 
by C. W. Torsch of General Electric 
Co. Mr. Torsch discussed the effective- 
ness of television r.f. stages. 

An FM clinic was held by the Green 
Bay Servicemen’s Association, Green 
Bay, Wis., last April, reports secretary 
H. L. Haskins. The clinic was an all- 
day affair sponsored by two local FM 
stations, WJPG and WTAQ. Equip- 
ment was furnished by leading manu- 
facturers and local parts distributors; 
alignment demonstrations were held. 
The Association, in existence for about 
three years, holds meetings on the first 
Tuesday of each month, with lectures 
given by visitors from manufacturers 
and service data publishers. Member- 
ship numbers 85, almost all of whom 
attend the meetings regularly. 

A joint smoker was held on April 20 
by the Lackawanna Radio Technicians 
Association (Pennsylvania) and a group 
of Luzerne technicians. Committeemen 
were Austin Renville, Myland Krupa, 
Wilbur Treet, and Marino Ruggiere of 
Luzerne and Ernest Ludwig, Merrill 
Greene, Ferdinand Yax, Howard Greene, 
and Leon J. Helk of the Lackawanna 
group. A program of entertainment 
was presented. 


Radio Thirty-Five Dears Aga 


Jn Gernsback Publications 


HUGO GERNSBACK 


Founder 


Modern Electries.................2es00% 
Electrical Experimenter. 
Radio News ........... 
Science & Invention...... 
Welevishon.—  oiicc' o0 0s seu selec seer 
Radio-Craft . 


Some of the larger libraries in the country still have 
copies of ELECTRICAL EXPERIMENTER on file for 
interested readers. 


JULY 1915 ELECTRICAL 
EXPERIMENTER 


How to Build a Photophone, by Homer 
Vanderbilt 

New Arc Radio Sets for Ships 

New Arc for Radio Telephony 

A Wireless Lecture Set 

The Microphonic Radio Amplifone 

New U. S. Radio Receiving Set 

New Wireless Code Teacher 

The Goldschmidt Tone Wheel Detector 

Blowing Up a Toy Boat by Wireless 

Vacation Wireless Receiving Set 

A Rotary Tuning Coil Slider 

The Potato Detector 

Mercury Turbine Interrupter 

Water Sending Condenser 

New Pliotron Vacuum Tube 


Television juke boxes were introduced 
by the Solotone Corp., Los Angeles. 
Made by Hallicrafters Co., Chicago, the 
device offers six minutes of television 
or AM programming or phonograph 
music for a nickel. Small coin boxes 
distributed about the restaurant or 
tavern allow patrons to choose one of 
10 records, four AM stations or four 
TV stations. 


RADIO-ELECTRONICS for 
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.... FARNSWORTH GK140-44 CHASSIS 
COMBINATION TUBE TESTER Intermittent reception and poor se- y | TURN THIS 
SET TESTER and CONDENSER TESTER lectivity on FM are caused by poor PAGE UNTIL 
— MODEL 802NA — ground connections between the FM 

front-end subassembly and the tuning YOU SEE THESE RED HOT 
capacitor, and between the tuning ca- SPECIALS! THEN COMPARE 
pacitor and chassis. Add at least three sees ae 
flexible bonding straps between the HIGH 
front of the capacitor and chassis and FIDELITY 
three more between the rear of the 
capacitor and the FM front-end sub- 
assembly. Replace the grounding braids 
on the drum rotor with heavier ones. 
Clean and increase tension on capaci- 
tor rotor wipers; tighten end bearings. 

Complete realignment is necessary 


Tube ash has oe leakage-short baal 8 because many of these sets left the 
tween all elements. Separate noise test for tubes es ; i C alion. 
that otherwise test ‘'good.'' Large scale 4!” factory im properly aligned. If i.f. align 

meter protected against burn out by special ment screws stick, do not force them; 
eee tise od Both ee oe oh eal they break easily. Loosen them with 

omplete unit also protecte y separate tuse. M4 . < . a i 
Gee ced old tyoes of tubes os well oc coil-dope thinner applied with a medi 

ballast tubes. cine dropper. 

RANGES H. M. Harvey, FM/AM CUSTOM CHASSIS 
pc Voltmeter: 0-10-50-500-1000 at 1000 Ohms per Westfield, N. J. 12” long, 10%” deep, 7” high 
It. | : : 
AC ah ae 0-10-50-500-1000. Complete with 12” Speaker & Dipole 13 Tubes | 
DC Milliammeter: 0-1!-10-100-1000. WESTINGHOUSE H-202 and H-204 includes 2-6¥6 PP for Power Output, driven by | 
DC Ammeter: 0-10 Amperes. © iw . : : a balanced Phase Inverter circuit consisting of 
Ohmmeter: oe ohms 0-0.1-1-10 Meg. Low An error in the manufacturer’s dia- hg Beh oe wee roe riper hese 
t as J ver e ° — A = 
eM 0 4.55 decibels to four anaes. gram of these models shows Cl2-and || Kc. kesponte: 50 to 10,000 cps (db down), 105. | 
Four range output meter: Same as AC volts. R17 in series between the AM antenna door aia meetin’ $64 50) 
‘ . 7 « led rove eg. 1s > " ‘ 

MOAUGMHA™ supplied: in handsome hardwood terminal and the top of L17. R17 should Write for full Specs. ONLY Comutate 


case, with special compartment for small tools, connect to the bottom of L17, rather 
get esas) (Included). than to the top of L17 as shown. 


ize: 1234” x 12” x 514”. i : ’ r : . . 

Sizes l244™ x Rar #5 Sa ant: lia: Ibs Westinghouse Service Information No.1 
Complete with self-contained | 
batteries, ready to operate. 


Dealer Net Price .»«. PHILCO 48-2500 


RADIO CITY PRODUCTS CO INC High-voltage failure in this and other 
ey es 


Here’s a Real 
Summer Special 
3-WAY PORTABLE 

; NOT A KIT | 
Hace 
Qualicy Prod- 


é P P . = i uct. Operates 
| receivers using 1B3 rectifiers can often Batteries on 110-220 | 
b tr 40 r| s ] rec nec- Battery.4 miniature tube : 
152 West 25th St. RH) New York 1, N. Y. Saag aced to poorly 0 dered connec ps selenium rect er 
= | tions on the filament pins. These con- . and 1-414V, Battery. Total weipht 6/o Ibs. 
_ Size: 9’ x 434” x G1 2”. Money back ~uarantee. — 


nections make contact when cold and | 
open intermittently when hot. I solve aero else $1.95 
this problem by filing a notch in the : 
side of the filament pins of all 1B3’s so 
the filament leads are exposed. I then 
apply a non-corrosive soldering paste 
and fill the holes with solder. 
CLARENCE B. JONOs, 
Cleveland, Ohio 


a RADIONIC «x 
Woure of Radia and Telexsion Buys 


MAGNAVOX SPEAKER 12” PM. 2 
ohm voice coil. Will handle "$4 yi 


45 RPM & COLUMBIA 
ATTACHMENT 


Now play both Pri 
these new records 


.. ~~ ZENITH 6-S256 with this low priced, | 
VOX SPEAKER 3’ PM. 21 oz. | > 7 abe oe c See ee Dual speed attach- 
copay ie te eee coil. Remark- $3 15 | Severe distor tion in this and similar ment. 7 Gram Crys- 
able fidelity. Genuine bargain! . models can be caused by a leaky capaci- | | tal Pickup complete 
: i nt 
TRANSFORMER B&CA model. 720 VCT tor at the output of the filter. If this Needle. cag 96 isis af 3 
160 - 6.3 VCT @ 4 amps., ; oat - , 5 - 
b ey @ aeips: shell type. un- $2.95 capacitor is leaky, the current through a 14: $13.95 
versal mounting. Shpg. wt.: 7 lbs. it passes through the biasing resistors ts 


ing.R del.Com- 4 “ : 
parlouiceslocbovettansiormer. 91.95 [| the audio tubes. PHONOGRAPH 
KIT-COMPLETE 


» We were swamped last 
month when we ran this 
special—Best Buy Any- 
where—complete, nothing 
else to buy, 2 Watt Amp- 
lifier — 5” PM Speaker — 
Complete Instructions. 
Factory wired 
and tested. 


3] 3:95 


Lots of 3$12.95 


FILTER CHOKE 4.5 Hy. @ 200 ma.Open thus developing excess bias voltage on PORTABLE $1] 95 
8 


TUBES Standard brands up to 80% off. Send for OSBORNE E. PORTER, 
list. TERMS: 20% deposit with order. balance COD. W. Somerville, Mass. 


EQUIPMENT 
RAD I 0 N I COMPANY .... ZENITH TV CHASSIS 28F20 


Ree 5 aed Theater ae ee Receivers using chassis 28F20,-21,-22 
ag aah sad gia = fips aBiadeaT l produce a round picture by increasing 
Laie ae ede an Sie the vertical size. This distorts the pic- 

ture, particularly if the width control 
will not fill the whole screen when set 
at maximum—a common fault in these 
chassis. Connect a .05- to .15-uf ca- 
pacitor across the width control. This 
allows plenty of control over the hori- 


zontal size. The width control can be 25% Deposit—Balance C.O.D. 
advanced until the picture is linear, 
however, this will cut off its sides. This SALCO ELECTRONIC 
alteration improves the aspect ratio 
but does not compensate for the round DIST. 
mask. ; : 

JoHN W. TURNER, Box 96 Station W, Brooklyn 11, N. Y. 


Newark, N. J. 
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Never before has there been a power supply like the ELECTRO 
Model “B’’. Radically new in design—trouble-free in opera- 
tion—most efficient direct current source of power known. 


The ELECTRO PRODUCTS Model ‘'B’’ Power Supply will 
show less heating than any other known type. It gives instant 
readings. Has exclusive new heavy duty selenium rectifiers— 
step power switch—transformer—choke and condenser. 


Look at the Features! 


New heavy duty selenium rectifiers. 
Eight power tap adjustments. 


! to 20 amperes at 6 volts continuous 
duty. 


Less than 3% A.C. ripple or hum. 


Damped volt and ammeters (no wig- 
gling) Voltmeter 3% accuracy. 


/ Heavy duty tap switch. 
J The RIGHT price. 


The 20 ampere 6 volt continuous rating provides more than 
enough power to operate any receiver. Peak instantaneous 
current }ating of 35 amperes, (from 50 to 60 cyele 115 V 
power source), permits operation of two receivers with push 
button solenoids. 


a et DSS 


Tse it for testing auto radios, faulty vibrators, push button 
solenoids, over and under voltage operating conditions on any 
size yadio, and many other applications. 


WRITE TODAY FOR COMPLETE DETAILS 


ELECTRO PRODUCTS LABORATORIES, INC. 


Pioneer Manufacturers of Battery Eliminators 


549 W. Randolph St. Chicago 6, Ill. 


. . » « EMERSON Model 540A 

Strong oscillations were traced to the 
if. amplifier. This set uses miniature 
tubes. The sockets have metal center 
inserts grounded through a brass strip 
to the socket mounting rivet. A short 
piece of stranded wire soldered between 
the center insert and ground cleared up 
the trouble. 

; RAYMOND H. LEESON, 

Auburn, N. Y. 


.... PHILCO 49-1075 
Trouble in the sweep or syne cir- 

cuits of this and similar models has, in 
several instances, been traced to broken 
leads on the .5-uf, 200-volt capacitor 
between the plate of the 5V4-G damper 
tube and the horizontal deflection coils. 
Replace this capacitor with one of 
equal rating and heavier leads. 

DON TSUBOI, 

Los Angeles, Calif. 


. . . HUM_IN A.C.-D.C. SETS 

When hum gets louder as the volume 
control is turned down, look for a short- 
ed power amplifier tube. The short will 


Visit the 
FAMOUS 
FIESTA 
LOUNGE 
Renowned for 
Fine Food 


WHERE RADIOMEN MEET, EAT and SLEEP 


Atlontic City’s Hotel of Distinction 


The Ideal Hotel for Rest and Relaxation ° 
Beautiful Rooms * Salt Water Baths * Glass 
inclosed Sun Porches * Open Sun Decks 
atop ° Delightful Cuisine * Garage on 
premises. * Moderate Rate Schedule. 


OPEN 


ALL YEAR Exclusive Pennsylvania Ave. and Boardwalk 


Be FIRST! 


with the 16" GLASS TUBE 
by ZETKA 


famous for Quality and Dependability 


* 15” and 16” tubes 
available NOW! 


* Long liye 
* Flat face 
* Ion trap 


write: ZETKA TELEVISION TUBES, INC. 


131 Getty Ave., Clifton, N. J. or phone: PAssaic 2-9095 


not show up on a tester unless the tube 
is left in the tester long enough for the 
elements to expand. 
PETER BEDROSIAN, 
Newburyport, Mass. 


. RCA 630TS ete. 

When microphonics in the front end 
of the 630TS—and other sets with the 
same tuner—cannot be cured by replac- 
ing the 6J6’s, the trouble may be 
caused by the 4.7-uuf capacitors that 
cross each other under the oscillator 
socket. Try cementing these capacitors 
together with a few drops of polysty- 
rene cement. 

EDWARD T. HATTRUP, 
South Gate, Calif. 


. . . . HALLICRAFTERS S-55, 56 
Excessive warmup drift on FM, suf- 


ficient to cause the a.f.c. to lose control 
of a signal, can be cured easily. 
Remove the FM oscillator mica trim- 
mer built in the top of the front section 
of the ganged tuning capacitor. Replace 
with a ceramic trimmer (5-30 pyf) 
having an N750 negative temperature 
coefficient. Locate the new trimmer at 
the bottom of the gang capacitor (but 
above the chassis deck) adjacent to the 
6J6. Re-check oscillator alignment o 
FM. 


H. M. HARVEY, 
Westfield, N. J. 


. .. . OLD PORTABLE SETS 
A number of the older battery port- 

able receivers use A-batteries with 
binding posts. The filament leads were 
seldom polarized. If the batteries are 
inserted incorrectly, distortion will be 
noted at high volume levels. This 
happens because the A-batteries are 
also used for bias, and the positive 
bias causes distortion. Correct this 
trouble by reversing the battery con- 
nections. 

JOSEPH FORTH, 

Washington, D. C. 
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For The Best in Tape Recorders 
Look For The TWIN-TRAX* Label 


James J. Sutherland has been appointed 
general manager of the Electronics 
Division of Sylvania Electric Products, 
Inc. Sutherland joined the Sylvania 
staff at Salem, Mass., in April 1941, as 
accounting supervisor; from 1944 until 
his appointment as comptroller of the 
Electronics Division at Boston in 1947, 
he served as assistant manager of in- 
ternal auditing for the Sylvania cor- 


poration. ; AMPLIFIER CORP. of AMERICA 
New York, N.Y. 


TWIN-TRAX 
Magnetape Recorder 


Richard B. Leng has been appointed 
comptroller of the Electronics Division 
of Sylvania Electric Products, Ine., it 
was announced by J. J. Sutherland, 

general manager of that division. He s le ve 
joined the staff of the director of manu- noes 


TWIN-TRAX 


facturing of Sylvania Electric ; ’ 
ec in 1946 
5 f é PORTABLE 
and in the following year became man- Aybar Pray 
ager of production planning and pur- ed soli ahaa 
chasin at the ’ ROL Ep . This label identifies the original and only TWIN-TRAX Recorder, 
“pete Electronics Plant in manufactured exclusively by Amplifier Corp. of America. It is your 


assurance that the recorder bearing this label has the professional 
specifications that have made TWIN-TRAX the ''choice of engineers 
everywhere."' 


TWIN-TRAX was the first commercially available two-channel tape 
recorder, Imitators have announced two-channel recorders with similar 
names and similar external appearances. But it's the performance that 
counts, not the appearance. And the performance of TWIN-TRAX re- 
corders cannot be duplicated. Our leadership in the tape recording 
field has been undisputed since we designed the first magnetic record- 
ing amplifier in 1936. 

Remember, imitative Twin-Track or Two-Track does not mean TWIN- 
TRAX, because TWIN-TRAX is the registered trade mark of the 
best in tape recorders, made exclusively by Amplifier Corp. of America. 
Send today for literature on the exclusive TWIN-TRAX line, and dis- 
cover why TWIN-TRAX is the recorder engineers are buying. 


*Registered Trade Mark. 


AmpLirieR Corp. or AMERICA 


398-10 Broadway 


Everett Gilbert has been promoted to the 
position of vice-president for engineer- 
ing at Kadio Frequency Laboratories, 
Ine., Boonton, N. J. With RFL as spe- 
cial projects engineer since 1945, Gil- 
bert was previously employed by Gen- 
eral Electric Company as a member of 
a development group on the Manhattan 
Project. His accomplishments at RFL 
include the development of a new elec- 
tronic metal detector for industrial 
processing lines. Gilbert graduated 


kkk SPECIALS xk BAND PASS FILTER 
° . #70473. Sharp band pass peaked at 700 eps. 
For Your Mobile Rig! | FISHPOLE ANT. Band-width: 650 cycles at 20 db. Down 
Threaded Coax Ter- MS-49, & MS-50—MO from peak. High-to-high impedance. Can 
49. minal HiFreq Insul BILE or DIPOLE. ; TRANSFORMERS be plugged into ’phone output of receiver 


Sily Pl Cont 12” 74” Whip|eé ' n for good results. Cuts out QRM. 
gfenierpt each: (MQ fnse bce] AND News with cieuit diagram <.-+~ $2.00 
3 for $1.29 flange. For MOBILE ye Be Le | El hoe 
mt*—BRAND NEW! SET Tubes.New: 7 \ = . 
PL259 for above 35c¢ 3 for $1.29 ee ‘ f CHOKES HiGain LINE FILTERS 
115V 60 cy. INPUT GE 100 Amp W/ 2x5, MFD 
F VAC, DC 


N 130 FLEXIBLE oe Equip. Conservatively Rated. Dyn filled cond, 110 5 $1.92 
ROTARY BEAM COUPLER | OO TENNA (aca a | SsCMike FILTER DUAL 1 KW. 
RF Coupler; 360° Rotation; 1 Turn | ANTE FILAMENT TRANSFORMERS X¢mr Clean eUG Wrote: BOL B TVA. Badyite 


Coupling Link. Mount. Uses 4-.002 Condensers 
Plastic Case Mount on Side. $2.95 Price $1.75 $4.25 


UTC/Super- w/dimg. and cond. Complete. . 
Price Slec. 3w . 

: Biec, Swap: METER 4K.V., O-IMA MOVE 
ohms _ tapped eee Smith oe w/External Resis. 
+H 250&150 Band, 31/2” rd. bake. case, 
Electrolytic ohms. Fully 

Shielded. 
Paper l, -95] Herm. FLEXIBLE SHAFT 
and P ’ A 1.751] Sid. ... 59c MC215—12 ft., 10 in. for yemote 


2 2.5 
5A, x6.3V/.6, .6,. . 2 for. ..98c; control 
Condensers e 5V 3. 10 for.$4.50 connect 


YO oO Oe 
COUR ote, 


Voltage Mfrs. i a hss aa 
“J tea ! € . 

eWY CD 3" 5 For 95¢ a INTERPHONE CONTROL BOX 
2wv Solar kia 1 ars oo ASR POOu (atoms eae: 70V/ F Permits transfer of H.S. from receiver. 
25V 21/4"3 or $1. Se ree be 4” x 4” wd. x 2” d. Contains JK-33A 
3S5WwVv DAML 9 4 Sc] P699—2x300VCT/150MA : SS Fx-3 ‘gle Sw. Lum. Tip. Pot. 50,000 
ay : 1 P413—510VCT/150MA, 650VCT/15MA . rs " JK-34A. Toggle Sw. Lum. Tip. Pot. 50,000 

AYo"x2 +19] P842—600VCT/.0166A, 250VCT/.077A | shi ears eeu SIRS 
Sprague 2"x 3/4 5 ¥ < P885—1620VCT/400MA, HV. I A a wes A Real Buy. Price 
Sprague 314”x134” r $i. . 
Sprague 15/”x1” 
Galvin oO ite 5 
ae . 

Chicago a”Se" POWER SUPPLIES 
Chicago 11/”xlo”" E C 
=a Tp Woe ” Ys . 
ee oe a C111—2x300V/42MA, 55V/125MA. 45V/3.5 ; BASIC KITS 
Goroves tix ar C608—880VCT/150MA, 5V/3A, 6.3V/6.25A.. 

ON Oe 78 Ss : C931—585VCT/86MA, 5V/3A, 6.3V/6 . ‘ . 
c.D. "xe s CO055—525VCT/75MA, 5V 3 7 Basic 3” and 5 wv; Pwr. Supply contains Trans. 

te"X 76 - T102—1080VCT/55MA, 6.¢ , 6.38V/1.2A 5. 1080V/55MA, 6.3V/1.2A, 6.3/1.2A. 2—.1MFD 

Aerovox 2"x 3/4 E D 6O0O0VCT/155MA, 6.3VCT/5 I 2500V, 2x2 Tube, Socket, 1—100000 ohm Resis. 
W.E. : Sel C899—2x110VCT/.01A, 6 
6.3VCT/10A, 65V-100V-4 V GIA 


Sl 
2 


Wed, 


BQ HM MEADS HAQAVANONOMOT 
g 
c 
ral 


Bio 
° 


3V/.1A 5.25 Basic 5” and 7” TV Power Supply contains Trans. 


/ A 
3 T/T7A 4.50 Price 
ae 2300/4MA, 2.5/2A. 2—1MFD 7500 Pyr., 


SQ Case ' + $1.00) 
Oe re eet Ee eh aed FA doc 2 For $1.15 Tube, Socket, 1—100000 ohm resis. Price 
Y iamiee Aerovox 41/2”x2” 60c 2 For $1. /1 x e 1.95 eacie ee oan Ampliien Pw Supply gontains Tin. 
. 5 112"x1/2" 15¢ 6For 85c : 3.4. 600VCT/.155MA, 6.3V/5A, 5 , 2—7ME - 
cover) .01 Aerovox tae» 40610 For 95c T378—23007/.004A. 25/20 av ING oe 7:98] Dual Choke, 10HY 200MA, ST4 Tube, Socket. 
C360—640VCT/.080A, 5VCT/3A 
WRITE FOR LISTS OF MANY OTHERS FILTER CHOKES 10HY 200MA Choke, 


Kit Lugs—Small Radio Type. 300 For 7JMFD 600V, 5T4 Tube, Socket. Price 
i . « Ms = i Arete 
Kit Lugs—Large Radio Type. 100 For ° 25HY/65MA, $1.00; 6HY/150MA oe . $1. TELEVISION COMPONENTS 
Kit Trimmer Condensers—Was used as sample kit of Swing 15-29HY/150MA, $3.25; 8.5HY/125MA.... 1. 
famous condenser Co. Some list for $2.50 ea. Dual 7HY/75MA, 11HY/65MA 1. Transformer—3000/V5MA, 720VCT/200MA, 6.4V/ 
Special A THY/140MA, $1.60; Dual 2HY/100MA :75 8.7A, 6.4V/.GA, 5V/3A, 1.25V/3A. Full Power 
Kit Ferrule Resis.—Ideal for Experimenters. 10 For. 1. at eae +25; PLO LOO DIA . Packet for 5” and 7” Scope Supply. Special 
i i . For. P A . aeletes 3 
Kit Solae Conboneeert a Sine io'For on 1.95 5 ‘ -00; ares a ay eal Seer 0000V/5MA for 10” and 15” 
i Condensers—Single, Duals and Triples. Shot 6 a eflection Yoke for 5 
rors aireiey : 30HY/20MA! $.85; 5HY/200MA 
9 2.1HY/200MA. $1.20: 2x2.2HY/.55A 


SereunicaTrions “BhoRe Bicby esta a on ~ Q:1:1 
13: RTY ‘DEPT. s. ce 
FREE FREE ne BPOUIPMeENT “NEw YoRK 7. N.Y. Son obing vi2stor 


C.E.C. BARGAGY te Today and Save ~~” NEED 0 ia es WRITE FOR FLYER OF OTHER BUYS 
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SUMMER SPECIALS: 


ANTENNA ROTATOR—Ideal reversible motor for ro- 
tating all types of antennas at the top. Weighs only 4% 
lbs. Size: 7%” L. less shaft. Gear box and Mtg.: 454” x 
3%”. Motor size: 5” L. x 2144” D. Shaft size: 34” x 114” 
threaded. Operates from 24 V. DC, 2 amps, or 36 
V.A.C. 4.5 RPM; governor can be adjusted for $g 9 
lower RPM. Torque: 70 Ibs. per inch. Price ... a 
TRANSFORMER for above item ................ $2.95 


MP-22 MAST BASE Mounting with spring action and 
mounting bracket insulated at top to receive modified 
MS-53 Mast Section listed below. Mast Base only. .$2.95 
MAST SECTIONS: For above MP-22, tubular steel, 
copper coated, painted—in 3 foot sections. Bottom sec- 
tion MS-53 can be used to make any length. MS-52-51- 
50-49 for taper. Serew-in type. Any section—Price 

-50 each 


TELESCOPING STEEL ANTENNA—3 Sections 94” 
long. Telescoped 40”. Size: 34” to 4”. Price...... $1.50 


TRANSFORMERS—110 VOLT 60 CYCLE 
PRIMARIES: 


Sec: 24 Voltie oman aire eee 


Sec. 14-14 or 28 Volt 7% or 15 amp. we. 4.95 
See; T2> Volt amine. oo. ree Goto 150 
See: ‘2a Vole Teesamy ws sere torrater ane ce eile exe 1.95 
See: 22° Nolte am poe. semanas aoe SEO echo! 4 1.50 
Sec. 36. VA. Cor 2iowamp:. coe ecie eoe aces 2.95 
550 VCT— 60 MA 6.3 V. 5 amp., 5 V. 3 amp.... 2.45 
700 VCT— 90 MA 6.3 V. 4. amp., 5 V. 3 amp..... 2.95 
800 VTC—200 MA 6.3 V. 6 amp., 5 V. 3 amp..... 4.75 


COMMAND TRANS. AND RECEIVER TRANS- 
FORMERS—110 V.A.C. 60 CYCLE INPUT 
Output: 600-0-600 V.A.C, at 250 MA. 12 V.A.C. at 3 
~mps.; 12 V.A.C. at 3 amps. & 5 V.A.C. at 3 amps. 


amps 326:3-V.A.C. at 6 amps, #REH-109, 28 ou. 
OTORS 

6 or 12 Volt AC-DC Heavy Duty reversible Motor with 
5) L6Zexeiy/LOZEshal tee Prices INEWarertn...Veee Ht 

6 Volt AC-DC Motor—Ideal for auto fins, models, etc. 
Shaft %4” x %”. Used—Tested ..................$1.50 
Model Motor—12 Volt AC-DC 1%” double end shaft Motor. 
Size: 2146” L. x 2%” W. x 144” H. Price ......... $1.50 


110 Volt 60 cycle, Ball Bearing Motor, approx. 3500 
RPM. 1/25 H.P. Shaft: 3/16” x 54”. Motor size: oy 
95 


x 1%” Dia. with splined shaft 14” ile a hate Y 


PHONO MOTOR only, 110 V. 60 Cycle, for auto. 
Changer. «2. AA ee eae ee $1.75 
110 Velt 60 cycle Motor, 1750 RPM for fans or blowers. 


Size: 3” x 8”. Shaft size: 3/16” x 1”. Price 


FAIR RADIO SALES 


SELSYN TRANSMITTER & INDICATOR SYSTEM 
ldeal as radio beam position indi- 
cator for Ham, ‘television, or Com- ; 
mercial use. Complete with 5 inch 
I-82 Indicator, Autosyn Trans., 12! 
Volt 60 cycle Transformer, and wir- 


ing instructions. Price 
NEW $7.9 


DYNAMOTOR—Use your electric — 
shaver in your car! Dynamotor will: 
supply 110 Volt 100 MA from 6 
VDC and will operate most types of | 


AC-DC_ shavers. Normal operation ‘ 
12 VDC input; 220 Volt 100 MA output ......... $1.95 
DYNAMOTORS: 
INE UT: OUTPUT: STOCK No.: PRICE: 
9 V..DC 450 V. 60 MA D 9450 $3.95 
w/blower 
12 v. DC 220 V. 100 MAD 402 3.95 
LEV. De 440 V. 200 MA OD 401 7.95 
28.7. DE F/SCR 522 PE 94 7.95 
12/24 V. DC F/No.19MARKII P/S #3 9.50 
13/26 V. DC F/BC-645 PE 101 2.95 
12/24 V. DC 500 V. 50 MA D 0515 2.95 
28 V. DC F/Comm. Re- 
ceivers DM 32 1.95 
12°¥., DC 230 V. 100 MA DM 20 3.95 
12/24 V. DC 440 V. 200 MA— 
and 220 V. 100 
D 104 9.95 


MA 

400 Cycle Inverter MG-149F 
(Reeenditinned) 14 95 

a ae ese ash al et 

2J1Gi SELSYN MOTORS—Can be used as position in- 

dicator for antennas; 110 Volt 60 cycle, with instructions. 

Normally operates from 57.5 Volts 400 cycle. 

PTICHENORSBAIT soccc cd assis Se ed vice. ho ct $3.00 

2 


x 5%”. Can be used to turn small antennas or for position 
indicator systems. Price per Pair .......-.c.cse. we $5.95 
FT-237 MOUNTING—For BC-604 and 603’s and for 
BC-684 and 683’s, New ... $9.95 


MISCELLANEOUS: 
Coaxial Cable—125 OHM Cotton covered—50 Ft... .$1.00 
Coaxial Cable—72 OHM Rubber covered—8 Ft.... .50 
Cable—4 Conductor, Rubber covered, shielded— 


50 Ft. 


FL-& Filter 1200 CPS . Wan doheka be eenetete 1.95 
BC-1206 C Rec. 200-400 KC. DET. 6 tube set 6.95 
TU-17 or 25 for BC-223—Price, New .. : 4.50 
Cable for BC-223 w/PL-50 each end ... ... won ees 
Cable for BC-375 w/PL-61 each end ... .....: 1.75 
Cable for TCS EQ/65F7. 65F10, or 65F13 ....... 2.95 
Plugs for LF-21 Loon. PT.-112 or PL-108 1.00 

0 


132 SOUTH MAIN ST. 
LIMA, OHIO 


Low FACTORY-TO-YOU Prices 


qw! MIDWES' 
TELEVISION 


< with BIG 
75 “vn SCREEN 


@12'2” PICTURE TUBE 
aij © 12 TELEVISION CHANNELS 
af © PICTURE-HOLD CONTROL 


EASY TERMS 


Other Models Include: 

SYMPHONY GRAND AM- 

FM RADIO - TELEVISION- 

S22. | PHONOGRAPH with 

DUAL-SPEED RECORD 
PLAYER 


eae complete 
CHASSIS for Cus- 
fem Instellation— 


en : 
fer use with 1947, FF 
1948, 1949 Mid- 
west Radic Models. 


FACTORY 
AUTHORIZED 

SERVICE in all 
TELEVISION AREAS 


Sensational NEW 

MIDWEST RADIOS 
with DUAL-SPEED 
Phonograph 


seems eeeseeeeesey 


MIDWEST RADIO & TELEVISION CORP. , 
Dept.T-38B, 909 Broadway, Cincinnati, Ohio & 


Folder,Prices 
and 
NEW 1949 
MIDWEST 
RADIO 
Catalog 


Name = 


Address. 


City. Zone State 


¢ BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924 « 


THE SENSATIONAL 
NEW MILLER BAND-PASS TRE 
TUNER USING A GERMANIUM DIODE 


DETECTOR 


eNO TUBES! 


eNO POWER SUPPLY!*NO HUM! 


A SIMPLE 2 TUNED CIRCUIT NEGATIVE 
MUTUAL COUPLED BAND PASS TUNER 


*EASY TO ASSEMBLE & WIRE! 


In spite of its simplicity, low cost; #585 kit is nota toy: ~ it 
is a carefully designed High Fidelity Broadcast band tuner 

Use it with your amplifier and speaker system for truly high 
quality reception. 

The audio output of the tuner is proportional to the input 
signal and will vary from .05V to .5V for stations within a 
20-25 mile radius when used with a good antenna of from 
75 to 100 feet in Jength. A good antenna is absolutely essen- 
tial to the proper operation of the #585 tuner. 

The net price of the Miller #585 TRF tuner kit, including 
chassis, dial, and tuning condenser, is only $11.40. The addi- 
tional parts required make it possible to build the complete 
tuner at a net cost of less than $15.00. 

Order yours now — ask for the new MILLER — 
Cat. No. 585 Crystal Detector Tuner —Net $11.40 


SEE YOUR LOCAL RADIO PARTS SUPPLIER FOR-THE 
MILLER #585 KIT AND OTHER MILLER PRODUCTS 
— INCLUDING THE COILS USED IN THE HIGH 
FIDELITY TUNER IN THIS ISSUE. 


MATLLEN 
Ont 
J. w.\ MILLER COMPANY 


5917 S. MAIN ST. LOS ANGELES, CALIF. 


Floyd Makstein has been appointed tele- 
vision field engineer of Emerson Radio 
and Phonograph Corporation, New 
York. Mr. Makstein joined Emerson in 
January, 1945, upon release from the 
Armed Services and for several years 
worked with the tele- 
vision engineering 
staff. He was then 
assigned to the com- 
pany’s subsidiary, 
Emerson Television 
Service Corporation, 
working in its de- 
velopment and or- 
ganization. 


Harry Estersohn has been appointed 
sales manager of the Jerrold Elec- 
tronics Corp., Philadelphia, Pa. Mr. 
Estersohn was formerly sound sales 
engineer with the Lafayette-Concord 
Radio Corp. of New York City. After 
serving 4 years with the U.S. Navy as 
aviation radioman on antisubmarine 
duty, Mr. Estersohn came to Lafayette- 
Concord as copy chief in charge of the 
catalog department. He also has been 
associated with Newark Electric and 
Terminal Radio Corp. both of New 
York City. Mr. Estersohn is a graduate 
of the University of Miami. 


Edward W. Butler has been appointed 
director of the Radio Division, Federal 
So 22 Telephone and Radio 
Corporation, Clifton, 
N. J., the company 
announced last 
month. 

Mr. Butler was 
formerly the general 
manager of the Elec- 
tronics Div.,Sylvania 
Electric Prod., Inc. 


Raymond S. Perry, formerly president 
of the EHicor Corporation, Chicago, and 
previously in charge of sales and engi- 
neering of several of the country’s 
large industrial organizations, has been 
appointed general sales manager, Fed- 
eral Telephone and Radio Corporation, 
Clifton, N. J., it was announced by 
Ellery W. Stone, president. Mr. Perry, 
a graduate of the . 
Massachusetts Insti- 
tute of Technology 
will direct all com- 
mercial activities of 
Federal, American 
manufacturing asso- 
ciate of the Inter- 
national Telephone 
and Telegraph Cor- 
poration. 


Frank W. Guthrie has been appointed 
sales manager of the Rauland Corp. 
of Chicago, manufacturers of Visitron 
aluminized television picture tubes, ac- 
cording to an announcement made by 
E. N. Rauland, president. Mr. Guthrie 
joined the Rauland Corp. in 1944, at 
which time he served as special assist- 
ant to Mr. Rauland in the co-ordination 
of government contract activities. He 
was later assigned the position of direc- 
tor of purchases, which he held until 
his recent appointment. He was former- 
ly with Chevrolet. 


RADIO-ELECTRONICS for 


Communications | Id 


OUT-FIPSES FIPS 
Dear Editor: 


I experimented with Mohammed U. 
Fips’ magnetic enlarger (April issue, 
page 34) and found why it did not a 


work. He could not project the electron 


stream to the enlarging screen because 1 
a vacuum was required in the interven- AM, FM, TV Tubes 345¢ KEN RADS 49¢ea. 


ing space. bie ae et lAscT ats 

I enclosed the space in a sheet-metal 6AGS5 3A4 12A 1P5GT 6F8G 30 
casing and applied a heavy coat of neh Mors spe ds eee Ae 35/51 
Mk we 1 36 
liquid rubber to all the seams to stop 6AQ5 5V4 12BA6 a tate a7 
air leakage. I made a hole 2% inches ree Task robes 2A5 ‘Ds 57 
. . . 5 
in diameter to which I fitted my 6BG6G  6ABGT  12H6 2AT 6SE5 58 
vacuum-cleaner hose. 6BH6 6AT6 12K7GT 5X4 6SG7 07 

When all was ready, I turned on the A, pry ered 6B8 6U7 78 
TV set and enlarger rectifier and then 6SN7GT  6C4 12SH7GT 6Cé 6T7G 89 
kicked the switch of the vacuum toy pepo 6D8 6W7G VR150 
cleaner. As the air was drawn out of 6Z7G 666 
the casing, a picture appeared on the care a 
enlarging screen—first faint, then bril- 12AX7 6SA7GT 
liant and beautifully defined. Ut pipe ee pees 59¢ea 

Filled with triumph, I held a demon- 1978 6SLIGT bee , 
stration the next evening for several of pee tsoveT 117Z6 
my friends. Again I turned on the set, 4A6G 6U7GT 
then pushed the vacuum-cleaner switch; “ syeGn 
the picture, faint at first, grew to full 1R5 6X5GT S S falel 49¢ 
brilliancy. I blinked at what I saw— | 9 185 7B6 ummer Specials! ed. 
thought my eyes were playing tricks on 0Z4 IN5GT 7G7 797 
me—then stared in horror, along with ALL AMERICAN 5 KIT—$2.69 1A7GT 7A4 7H7 7S7 

q R A, Hytron, Tungsol, Sylvania 1G4GT TAT 757 Iw7 

all my friends. 50L6, 35Z5, 12SA7, [2SK7, 128Q7. iceet se 

Right there on that 30 x 40-inch ssid of 
sereen was a bevy of girls doing a clas- | Minimum Order $5.00. Add 5¢ per tube for orders of less than 100. Tubes may be assorted in mixed price cate- 
sieal dance. At times they seemed quite gories. All ship. F.0O.B. Chicago. 25% deposit with order, balance C.0.D, ALL MERCHANDISE BRAND NEW 


° and individually boxed. Foreign inquiries invited. 
normal. But every few seconds their 


clothes became almost transparent. And 
sometimes there—well, there just 1802 WINNEMAC AVENUE 
pe Bele CONCERT MASTER RADIO TUBE COMPAN CHICAGO 40, ILL 

I didn’t know what to do. I looked at 
my guests, then muttered, “Something = = = E St AMS SE S DEVEL 
must be wrong—no station is sending 


out a program that way.” I switched to T. A. C: DOES IT First AGAIN : 


other channels, and each time the per- 


Well” I said, “I'll he dogzoned i¢ | All Major Components Already Mounted on Chassis 


incan@expiain 1b... =. unless. ... I 


thinerPve pot it! including pre-wired “VIVIDeo” |. F. strip (Pat. Pend.) and pre-wired front 
“In television”—I reasoned aloud as end. Only 13 tubes remain to be wired! No technical knowledge required! 

I went along—“there is a condition 

that permits you to see through an ob- NEW! SIMPLIFIED INSTRUCTIONS! COMPLETE SERVICE CABINETS AND STANDS IN 

ject. You must have noticed it on your CATAL ee haa eM Nh instructions in tele- ABLE AT REASONABLE PRICES, 

sets—you can sometimes see a rope biedhtiibdietss? og. 2) ay WRITE FOR LITERATURE. 


right through a wrestler or a venetian 


blind through a person standing in 


| Complete comprehensive Service Data on the T.A.C. exclusive ““VIVIDeo’’ 13-tube 
FRE aa Picture and Sound |.F. Strip (Pat. Pend.). Contains all information needed 


to thoroughly understand and service this unique high-gain J.F. Strip which 


front of it. It’s an out-of-phase condi- features Sa stages, of Cathode-Coupled Grounded-Grid Video IF. amplification. For high gain, sensi- 
° ivity, stability, ** eo’’ can’t be beat! Write for ookle -! or ask your local jobber for it. 
tion called X-ray effect. I must have Booklet SB-1 also included with each T.A.C, Direct-View Assembly. Y A 
something out of phase.” TAC 
-A.C. CHAM . xtra- 
Quickly i made a test fi reversed the NEW LOW PRICES! features as above excepe etaridand Taser replaced by 
Fae Tie T.A.C; STANDARD, MODELS. 20 HCA thes, plus RoAor RASS ARB Gah aaygnonns Tanne of ALL 
ul n KR. « Pre-wire os itd 3- Ce ; 
vacuum cleaner’s a.c. line plug. In came ture wand Sound 1.F Strip with 51/2 stages of Picture Mode! M101C—Complete (less C.R. Tube) 
5 : y ification. Pre-wir -Cha Pr i in 
the program again, normal in every | jut Nk vie? Aas aise as 08.80 enor 
way—everyone fully dressed. To prove MOUNTED, PLUS New Comprehensive SUPER-SIMPLI- Model F101C—Complete with 10” RCA C.R. Tube 
FIED DATA for Wiring and Servicing. 243 15 
I had found the answer, I reversed the Model M101S—Complete (less C.R. Tube) st Dealer's Net* 
line plug again and— $169.50 Tyan lene Nets Model F121C—Complete with 12” DuMont C.R. Tube 
“Hold it; everybody. This is a pinch!” Model F101S—Complete with 10” RCA C.R. Tube $271.40 Dealer’s Net* 
; % Model F151C—Complete with 15” DuMont C.R. Tub 
I snapped my head up and standing Mode! F121S—Complete with eee Deets oe sp ee on. 357 35 notice ae 
° * a w ae -R. Tube 4 ’'s Ne 
over me was a big, burly policeman; 12D Deniers were Model F201C—Complete with 20” DuMont C.R. Tube 
guarding the door was another. Model F151S—Complete with 15” DuMont C.R. Tube $566.75 deaters neve 
“So!” said the large-size boy in blue, $314.50 deater’s rete 
taking a good look at th anes ALL T. A. C. 15” and 20” Assemblies contain 30 RCA tubes, plus 
5 A . ! aceeen The DuMont C.R. tube, RCA 12” Heavy Duty PM speaker, cs all features 
report was true! We have a place for mentioned above PLUS Pre-wired 14KV High Voltage Doubler Power 
eople who show indecent pi gs ac oee ; 
p " ite ; ece t pictures. : % Write for Catalog on our Complete Line of TV Replacement ASS MBLY C 
ell, it looks like a nice day outside; Components! ° 
the sun is streaming in through the Prices subject to change without notice. Subsidiary of 
bars. My only regret is that Mohammed 540 BUSHWICK AVE. ’ “Prices 5% Higher West of the 
Ulysses Fips, that half-baked pseudo- BROOKLYN6E6,N.Y. pues lpol 
scientist, isn’t in here with me Al ; 
: ayes 18 | components are of the finest quality 
Do you think I’ll get out soon? Model P-520 . . . 520 Sq. In. Screen Projection Television and fully guaranteed under the Stand- 
Assembly. Wonderful LARGE PICTURE TELEVISION with ard RMA Guarantee. All TAC Assem- 
VINCENT GALE : 
‘ a 20x26 In. screen. Dealer's Net* ..........$769.50 blies are guaranteed to operate when 


assembled aceording to instructions. 


Springfield Gardens, N.Y. 
JULY, 1949 
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B. S. DEGREE...IN 36 MONTHS 


Make one of the most important decisions of your 
life—today! Capitalize on your electronic inter- 
ests—decide to become an Electrical Engineer. 
Choose, also, to save a valuable year by earning 


your Bachelor of Science Degree here in 36 
months of intensive study. 
This 46-year-old, non-profit Technical Institute 


offers a world-famous course in Electrical Engi- 
neering with a major in Electronics. You follow 
an industry-guided program which is constantly 
attuned to current developments. It presents a 
solid background in the basic sciences 
Chemistry, Physics, Mathematics, Economics and 
Electrical Engineering subjects... plus 19 tech- 
nical specialty courses in Engineering Electronics, 
including four courses in Electronic Design. 


Practical, military or academic training will be 
evaluated for advanced credit. 


ELECTRONIC TECHNICIAN 


At the end of the first year of study of the Elec- 
trical Engineering course, the student is qualified 
as an Electronic Technician. 


Electrical Engineering ............... 36 months 
Electronics Major 

Electronic Technician ................ 12 months 

Radio-Television Technician ......... 18 months 


MILWAUKEE SCHOOL OF ENGINEERING 


Dept. RE-749, N. Broadway and E. State, Milwaukee, Wis. 


MAJOR IN 
ELECTRONICS 


RADIO-TELEVISION TECHNICIAN 

To young men interested specifically in radio 
and television: Prepare here for a career in 
television—the field which business leaders pre- 
dict will be among America's top ten industries 
by 1951. In 18 months you become a Radio- 
Television Technician, ready for positions in re- 
ceiver and transmitting testing, servicing, sales, 
supervision and production. 

Because of this school's concentric curriculum, 
the Bachelor of Science degree in Electrical 
Engineering (Electronics major) may be earned 
in 24 additional months. 


* * * 


A SPECIAL PREPARATORY PROGRAM is offered 
for men lacking high school diplomas. 


TRAIN in modern, well-equipped laboratories, 
shops and classrooms. Faculty of 85 specialists— 
over 1500 students and 30,000 graduates. 


m_MILWAUK E Ee 


FALL TERM OPENS OCT. 3 GCHAL of ENGINEERING; 


Founded 1903 
by Oscar Werwath 


Send Coupon for 
free 48-page Pic- 
torial Bulletin ‘Your 
Career'' and 110- 
page Catalog. 


i Without obligation send me the Bulletin, ‘Your Career,'' and your catalog. | am interested 

in course. 

| NAME 3. Seeaz eas eho RIes. OS Ce EPR RENE CLIN ee Ps oki AGE. SU a ee 

j ADDRESS 25 tints nines cite Sievers yee eae aie yes MERE IS TT REP ale Se, 
CITY 3.2. suntcayets paphisetentuseniae ck Ck eee STATES. end te cten as ( ) Veteran of World War 


‘ 


COURSES 


Preparatory Mathematics, Serv- 
ice, Broadcast, Television, Ma- 
rine Operating, Aeronautical, 


Frequency Modulation, Radar. 
C:asses now 10.m.nz tor tho fall term Oct. Ist 
Entiance exan. Sept. 19th 
Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 


Founded 1920) 


( 
38 West Biddle Street, Baltimore {, Md. 


Make Your Career 


RADIO and TV 


In no other industry does the future hold brighter 
financial promise and security than in AM and FM 
Radio, Television. These fields need and want men 
trained as announcers, script writers, dise jockeys, and 
radio technicians. It will pay you to investigate the 
Don Martin School of Radio Arts, established in 1937, 
Complete day and night classes . . . the latest equip- 
ment . . . and a staff of 30 nationally known in- 
structors, Over 97% of the combination men graduates 
are placed on jobs immediately through the free 
placement service. Approved for veterans, 


FREE—Write for Free Booklet ‘‘Your Future in Radio.’”’ 


Don Martin School of Radio Arts 


1655 No. Chrokee, Hollywood, Calif. HUdson 23281 


NEW, INTERESTING 


TELEVISI ON TECHNICAL CAREER 


As Television gains momentum, rapidly, 

constantly, it offers to properly-trained tech- 

nicians careers with a future in Industry, 
Broadcasting or own Business. 


Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 


Morning, Afternoon or Evening Sessions in 
laboratory and theoretical instruction, un- 
der guidance of experts, covering all phases 
of Radio, Frequency Modulation, Tele- 
vision. Licensed by N. Y. State. Free 
Placement Service. Approved for Veterans. 
ENROLL NOW FOR NEW CLASSES 
Visit, Write or Phone 


RADIO-TELEVISION 
INSTITUTE 


480 Lexington Ave., N.Y. 17 (46th St.) 
Plaza 3-4585 2 blocks from Grand Central 


JOBS IN TELEVISION 


YOUNG MEN 16 TO 60 


Is a Job Opening for Every Qualified 
Trained Television Technician 


WE CAN TRAIN YOU 


Free Employment Service 


There 


Visit Our Modern Laboratories and Class Rooms 
APPROVED UNDER G.I. BILL OF RIGHTS 


AMERICAN RADIO INSTITUTE 


New York Buffalo, N. Y. Syracuse, N. Y. 
101 W. 63 St. 640 Main St. 131 Shonnard St. 


"Teaching Radio Since 1935" 


() RADIO ENGINEERING 


FM—Television—Broadcast 


Police Radio, Marine Radio, Radio Servicing, Avia- 
tion Radio and Ultra High mobile applications. 
Thorough training in all branches of Radio apd Elec- 
tronics. Modern laboratories and equipment. Old es- 
tablished school. Ample housing facilities. 7 
campus, Small classes, enrollments limited. 
graduates are in demand, Write for catalog. 


Approved for Veterans 


VALPARAISO TECHNICAL INSTITUTE 
Dept. C VALPARAISO, INDIANA 


acre 
Our 


LEARN RADIO! 


PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 


TELEVISION SERVICING 
BROADCAST ENGINEER 
V.A. Furnishes Books and Tools 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Dept. C, Baltimore 17, Md. 
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AUDIO ENGINEERING SCHOOL 


A practical Audio Engineering course in Sound Funda- 
mentals; DISC, FILM and MAGNETIC Recording; Trans- 
mission Measurements; Monitoring and Mixing. Lab- 
oratories contain Transmission Sets, Oscillators; Har- 
monic Analyzer, Distortion Sets, Intermodulation Ana- 
lyzer, and other equipment. Recording Studio assimu- 
lating Broadcast. Motion Picture and Commercial Sound 
Recording. H. M. Tremaine, Pres.-Director, Approved 
for Veterans and Foreign Visas. 


HOLLYWOOD SOUND INSTITUTE, Inc. 
1040-E North Kenmore Hollywood 27, Calif. 


RADIO-ELECTRONICS for 


Lommunications — 


RADIO and TELEVISION 


Thorough Training in All 
Technical Phases 
APPROVED FOR VETERANS 
CAYS—EVENINGS WEEKLY RATES 
RCA GRADUATES ARE IN DEMAND 
For Free Catalog Write Dept. RC-49 
RCA INSTITUTES, Ine. 
A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK (4, N. Y. 


Learn to be a Telegraph or 
Radio Operator. Thousands _ ot 
men needed. Intensely interesting 
work—good pay. Learn at home or 
wherever you are, quickly, easily, 
with the famous Candler Code Speed 
System. Qualify for amateur or commercial license. Book 
of particulars Free. 


CANDLER SYSTEM CO. 
Dept. 3-H, Box 928 


ELECTRICAL TRAINING 


Intensive 32 weeks’ residence course in funda- 
mentals of industrial electrical engineering, in- 
eluding radio, electronics. Prepares for technician, 
engineering aides. Approved for veteran training. 
56th year. Enter Sept. 6, Jan. 9. Catalog. 


BLIS ELECT CAL SCHOOL 
7547 TAKOMA AVENUE Ny 
WASHINGTON 12, D. Cc. 


Denver t, Colo. 


Course. Bachelor of Science De- ~ 

gree. Courses also in Civil, Elec- 

trical, Mechanical, Chemical, Aeronautical Engi- 
neering; Business Administration, Accounting, 
Seeretarial Science. Graduates successful. 66th 
year. Enter Jan., March, June, Sept. Write for 
catalog. 


TRI-STATE COLLEGE ancot tnotann 


PEN-OSCIL-LITE 


Extremely convenient test oscillator for all radio 
servicing; alignment e Small as a pen e Self 


powered e Range from 700 cycles audio to over 


600 megacycles u.h.f. e Output from zero to 125 
v. e Low in cost e Used by Signal Corps 
e Write for information. 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
= SCHOOL of ITS KIND in U.S. 


RS] 2 Opportunity Fields 


Come to the Great Shops of COYNE in Chicago dur- 
ing our 50th Anniversary Year! Get quick, practical 
training in RADIO-TELEVISION or ELECTRIC- 
ITY. GI Approved. Finance plan for non-veterans. 
Mail Coupon Today for complete details. 


NOT “HOME-STUDY”’ COURSES! 

You learn on real, full-size equipment, not by mail. 

Finest staff of trained instructors to help you get 

teady quickly for a better job, a fine future. 

FREE BOOKS Clip coupon for big illustrated 
Coyne book on either ELEC- 

TRICITY or RADIO-TELEVISION. Both books 


sent FREE if you wish. No obligation; no salesman 
will call. Act NOW! 


NIVERSARY, 


1 B.W. COOKE, Pres. 
; COYNE Electrical & Radio School, Dept. 89-814 
1 500 S. Paulina Street, Chicago 12, lilinois 


! Send FREE BOOK and full details on: i 
1 O ELECTRICITY 0 RADIO-TELEVISION 1 
3 INN BS .c98 ota ORO ens DIOS Onan Se ae aneraee k 
| ADDRESS ....... 2.1.22. s secre eee eee c eee eee : 
' CITY STATE A 
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TOO MUCH TELEVISION 


Dear Editor: 

I have been a radio repairman since 
1930. During those years I have not 
missed buying many issues of your 
magazine. But the last four or five is- 
sues have been of little benefit to me. 

They have had far more articles 
about television than about radio. That 
might be all right for the fourth of the 
country that is served by television, 
but how about the other three-quarters? 
We are over 90 miles from any city of 
50,000 or more. There is very little 
likelihood of our having a TV station 
within the next 10 years. And there are 
thousands of RADIO-ELECTRONICS read- 
ers in the same fix. 

Recently I wrote to my nephew, who 
works in a repair shop in Philadelphia, 
a city with severai television stations. 
He replied that his shop had repaired 
only seven video sets during 1948! This 
must average about one TV set to every 
thousand radio receivers, taking the na- 
tion as a whole. 

Why use half to three-quarters of a 
good magazine to print articles cover- 
ing so small a fraction of reader in- 
terest? 

WILLIAM KRIDER, 
Baxter Springs, Kans. 


OUR REPLY 


The main reason for our greater at- 
tention to television is that it is a new 
subject, one about which the radioman 
has a great deal to learn. It is up to a 


progressive magazine to print articles | 
on a subject like this, information not | 


usually to be obtained from other 
sources. 


But we have not gone overboard on 


television. Our January issue, for in- 


stance, contained a 5-page television 
section—only 5.2% of the total pages 
in the magazine. In February, televi- 


sion took up five pages—around 4.2%. | 


And in April, again, five pages was the 
extent of the TV content. The March 


issue ran quite a bit more than the | 


others, but you would expect a special 
television issue to do so. 

The May issue has about 12 pages, 
roughly 12.5%. If you discount about 
half the pages in the magazine for ad- 
vertising and so on (actually it’s less), 
the May issue is the first in which we 
have approached the 25% figure you 
mention. 

Your nephew apparently works in 
one of the repair shops that do not pay 
much attention to television. Some of 
the Philadelphia shops get practically 
all their income from TV installation 
and servicing—we know of a few that 
do not even accept sound receivers. 
There are, of course, others who stick 
pretty well to sound sets, and some run 
about half and half. 

No one doubts that there is plenty of 
servicing to do on the million televisers 
in American homes—and that there 
will be twice as much during the next 
year. We feel that our television cover- 
age should reflect this wide interest, so 
it is unlikely that we will reduce it 
much.—Editor 


| 79 
WE SCOOP THE MARKET 
FOR RADIO TUBES / 


And offer them to you at a fraction of list 


price, here are JULY SPECIALS 


1LD5 Sylvania AEN | 
195 Kenrad 59 
lV Kenrad 49 
2X2 Nat. Union 49 
5X4 Cunningham 49 
6ZY5 Cunningham -49 
666 Philco 49 
6H6 Kenrad Sy | 
6K6 Tungsol rey | 
6V6 Crosley -69 
6R7 Kenrad -49 
7Y4 Sylvania 39 
12Z3 Cunningham 59 
12SG7 Western Elec. 39 
12SR7 Kenrad 29 
35W4 Hytron 34 
35Z5 Kenrad 39 
50L6 Kenrad 55 
43 Kenrad .69 
| 56 Philco of 
76 Philco 29 
80 Westinghouse ab] 
9002 R.C.A. 29 
K55B Hytron 29 
VR105 R.C.A. at | 


IF YOU HAVE ANY EXCESS RADIO 
TUBES WE WILL BUY THEM FROM YOU, 
SEND LIST, CASH WAITING. 


‘BROOKS RADIO DIST. CORP. 


80 VESEY ST., DEPT. A, NEW YORK 7, N. Y. 


TECH-MASTER 


BUILDS FASTER! 


CIRCUIT ALIGNED COMPONENTS! 


Proved the only satisfactory method for 
Quality Results 


Tech-Master Deluxe 630 TV Kit 


Genuine RCA 630 TS Circuit! 
Only 


163° 


Complete Kit 
Less Kinescope 7, 


It doesn't take a master to 
build Tech-Master. Comes 98% 
assembled. A few enjoyable 
evenings to finish it up—plug 


it in and there's your picture. See Tech-Master today 
Write for name 
of nearest jobber. 


TECH-MASTER PRODUCTS CO. 


—at leading 
jobber’s everywhere 


443 Broadway, Dept. E-7, New York 13 


FIX-A-PIX 


Improved, Adjustable Matching Strip with in- 
structions. Improves television reception 10 to 
200%. Use it for finding correct match at antenna 
or on receiver. Price....$1.00, postpaid in U.S.A. 
|. E. COMPANY 

South Bend 18, Ind. 


730 E. Sample 


BO 


LOOK 


AT THESE amazing 


SENCO SPECIALS 


ees Discount: DEDUCT 5c 
TUBES from each tube when ordering 25 
"or more assorted tubes. 


19¢ Each 12J7GT 7E5/1201 6B8 
12K7GT 7E7 6C7 
6C5OMG 12Q7GT 7F8 6D6 
39/44 12SA7GT  7H7 6E6 
57AS 12SF5 737 6F8G 
ae 12SH7GT 7K7 6K8 
Me 12SK7GT  12A7 6L5G 
veesch (seAver Ghee Sans 
12 
29¢ Each \5Sq7GT  12BA6 6SV7 
1U5 14B8 12BE6 6T7G 
2A7 14C7 12B7 7A7 
2X2 14F8 12SJ7GT 7B7 
6C4 15 1223 7B8 
6C8G 19T8 14B5 765 
6F7/VT70 24A 14F7 7F7 
6SH7GT 25Z6GT 25A6G 7Q7 
6SR7GT 25L6GT 1208 
6U7G 30 25Y5 (4B6 
7Y4 3t 28D7 19 
12A6 32 32L7GT 75 
i2A8GT 35/51 3 83 
12F5GT 35L6GT 2051 
12H6 35W4 35Z4GT 
35Y4 
26 3525 46 29¢ Each 
36 35Z6G 4 Oz4 
7IA 37 50L6GT ILC6 
77 38 50Y6GT eee 
45 
39¢ Each 47 es I1LH4 
1A3 50B5 59 {LNS 
1F4 35 INGG 
1U4 5 
3A4 76 1A5GT 4AG 
5AZ4 78 1AG 5V4G 
5U4G 80 1A7GT 6AB5/6N5 
5W4 85 1AB5 6AVG6 
5X4G 89 1C5 6BF6 
3y3GT (co eBHe. 
Each 6 6BH 
5Y46 pes 6B4G 
6AD7G 1A4P 1D5G 6D4 
GAF5G 1B5/25S 1D7G 6)8G 
6AH6 1L4 1E5G 6U5/6G5 
6AT6 1Q5GT 1E7G 6W4 
6AUG6 IRS 1F4 6W6 
6A8LT 1S5 1F7G 6Y3 
6BA6 1T5GT 1G4 12A 
6BE6 2A5 1G6G 12AT7 
6C5GT 2B6 1H4G 14AF7 
6C6 3B7 1H5GT 14A7/12B7 
6F6G 3Q5GT 1H6G 14Q7 
6H6GT 6BJ6 1J6G 182B/482 
ier ler dT 
5 1R4 T 
6K6GT 6G6G 2A3 oe 
6K7G 6P5GT 2A4G 69¢ Each 
6K7GT 6R7GT 3A5 Fag ce 
4 6SL7GT 3D6 ACT/1852 
6SA7GT 6SN7GT 3E6 re 
6SB7 6SS7GT 3LF4 cs é 
6SD7GT 6V5 3V4 117L7 7 
6SK7GT 6Y6G 523 hey isp 
6SQ7GT 6Z5 524 peace 
618 7A4/XXL_-6A3 117P7G 
6U6GT 5 6A4 117Z6GT 
exeGT TAS BAB ay 
7A8 6AB7 
12AH7GT 7AF7 6AH5 89¢ Each 
12AU6 7B6 574 6L6G 
12SH7 7C6 6AQ6 Bi 
SPEAKERS THAT SPEAK 
FOR THEMSELVES 
3"2P M68 moze con an cen $0.99 
37, 3PM 1247 “oz. Ainico. V ......... te. Me. came. ae 1.15 
40. M1 4407: Almico V .... ate mee 1.15 
WaeiG ab Nie An cou Vine: 2... ae 1.69 
BOP ENT “OZS SAIN ICO! We Bat oy... ecto ee es .99 
5” P.M.—1.47 oz. Alnico V ...... BAO Oh oe Lek) 
625K RO PEM AITO, Wi cna cccero eae a2, 39 
82 PIM == 2 LOZ vAINIGOL TV, cen.. he eR eee 
80 MAGA og Alnico VW. tase ances 2.95 
87 PM = 6:8) 202: Alnico-sVeces . fees A oe 3.69 
102 P Mi —678: (07; -Alniceot Vo. kee ee 3.75 


SENCO has RCA SPEAKERS Too! 
6” P.M., 3.16 oz. Alnico V with tapped output 
transformer. 4M, 8M, 16M ohms to voice coil. 


(Individually cartoned) only ............... 2.59 
Pe eee WEL AINICO Vo). 5 scc She s:n, caggsiviediels oe ee 79 
Be PE 5 AU ICO EV ican 0's ches: 0:% 4 ns4 whe oe ae eoein 3.95 


127.1 Mg 628 oz. Alico) Vek in eee e475 


And MAGNAVOX SPEAKERS! 

8” 680 ohms field with 6V6 P.P. output, cord & 

VR oa eae EAS eee ss Fen alo witnee Aim Came $3 
12” P.M.—21 oz. magnet, 6V6 P.P. output, cord 

& plug 5 
12” 1,000 ohms field, 6V6 P.P. output, cord & plug 5.95 
12” 680 ohms field, 6V6 P.P. output, cord & plug 5.95 
Minimum Order $2.50: Send 25% deposit for all 
C.0.D. shipments. Include sufficient postage—excess 
will be refunded. Orders without postage will be 
shipped express collect. All prices F.0.B. New York 
City. 


o> 
o 


WRITE FOR FREE 
“SENCO SPECIALS OF THE MONTH BULLETIN” 
) 


Dept. K, 73 West Broadway 
J New York 7, N. Y. Tel. BEekman 3-6498 


ATTENTION!!! 


WHOLESALERS--DISTRIBUTORS 


SAVE $ on your 


300 Ohm 


TWIN LEAD 2C TELEVISION 


Transmission Wire 
and 


99 U COAXIAL CABLE requirements 


Our Plant is Running Full 
Blast! which enables us to 
Quote you the 


LOWEST PRICE 


Twin Lead 50 Mil Wire 
has ever been offered at 


in lots of 
100,000 ft. 
500,000 ft. 
1,000,000 ft. 
Orders 


JERSEY SPECIALTY CO. 


Little Falls, N. J. 
All Phones L.F. 4-0784—1258 


HOW T0 
SERVICE 
TELEVISION 
RECEIVERS 


PRACTICAL TELEVISION SERVICING 


By J. R. Johnson and J. H. Newitt 
375 pages, 6x9, over 230 illustrations 
Price only $4 


Here, in one handy volume, is a complete guide to install- 
ing and servicing television receivers. PRACTICAL TELE- 
VISION SERVICING tells what to do—how to do it—how 
to set up shop—what mistakes to avoid. Includes dozens of 
actual TV service case histories; explains troubleshooting, 
wiring and repair techniques; gives complete antenna and 
instalJation data—in short covers the complete range of TV 
servicing subjects. 


COMPLETE—EASY TO UNDERSTAND 


Not a book of mere theory and mathematics, PRACTICAL 
TELEVISION SERVICING shows you step by step how 
to do every phase of the work, ‘‘An excellent text for both 
student and television serviceman for its methodical pre- 
sentation of servicing techniques,’’ says the Journal of the 
Franklin Institute. ‘‘The section on receiver installation 
alone is well worth the price of the book,’’ writes Radio 
Electronics. 


5-DAY MONEY-BACK GUARANTEE. Send coupon today! 
YOU CAN’T LOSE ON THIS OFFER! 


ee ee ee ee ee ee eee 


Write—Wire 
or Phone 
For Prices 

and Samples 


Cash in on 
TV profits! 
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i Dept. RE-79, MURRAY HILL BOOKS, Inc., r] 
i 232 Madison Ave., New York 16, N. Y. | 
§ D Enclosed find $4 ($4.50 outside U.S.A.) for my copy §f 
f of PRACTICAL TELEVISION SERVICING; or Oy 
i send C.O.D. for this amount plus a few cents postage. 
i In either case, it is understood I may return book in 5 g 
f days if not satisfactory and you will refund my $4. P 
i r 
i a 
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Book Reviews 


INDUSTRIAL ELECTRONICS AND CONTROL, 
by Royce Gerald Kloeffler. Published by John Wiley 
& Sons, Inc., New York. 6 x 914 inches. 478 pages. 
Price $5.50. 


Though Professor Kloeffler’s preface 
indicates that the book has been writ- 
ten for college engineering students 
who are not communications majors, 
its readership should by no means be 
so limited. Most of the text is devoted 
to descriptions of the basic components 
and phenomena used for industrial con- 
trol, but the first nine chapters make 
an excellent introduction to general 
electronics for anyone with a basic 
knowledge of general physics. The elec- 
tron theory and its application to elec- 
tron tubes is covered in these chapters 
in sufficient detail to impart a useful 
knowledge of the subject. 

The remainder of the volume is given 
to typical industrial subjects—servo- 
mechanisms, high-frequency heating, 
welding, precipitation, control devices, 
X-rays, and so on. In each case, the 
topic is explained fairly thoroughly— 
with specific mathematical analyses 
where they seem indicated—so that the 
reader emerges with an excellent idea 
of both qualitative and quantitative in- 
dustrial electronics. 

The book is especially useful to the 
radioman who may know much of com- 
munication but nothing of non-com- 
munication aspects of his field. He will 
find on every page devices and circuits 
he can grasp with ease but which per- 
form duties and are used in ways that 
will give him much of interest to think 
about.—R.H.D. 


DIRECT CURRENT FUNDAMENTALS, by Jo- 
seph J. De France. Published by Prentice-Hall, 
Inc., New York. 6 x 8% inches, 279 pages. Price 
$4.30. 


Most elementary books on radio con- 
tain a section on d.c. Too many of these 
sections are abbreviated to make room 
for the more advanced material. The 
novice who, after going through this 
book, is unable to chase electrons going 
in one direction, build voltage dividers 
and ohmmeters, calculate current, volt- 
age, and power distribution in multi- 
path resistive circuits, and cope with 
any simple d.c. problem, simply cannot 
read. 

The language is conversational, the 
illustrations clear and numerous, and 
every calculation clearly explained and 
driven home with examples.—R.H.D. 


WORLD RADIO HANDBOOK FOR LISTEN- 
ERS, including Who’s Who in the World Radio. 
Published and edited by O. Lund Johansen, 
Copenhagen, Denmark (distributed in the United 
States by Ben E. Wilbur, East Orange, N. J.). 
Heavy paper covers, 64% x 8% inches, 96 pages. 
Price $1.25. 


Probably the only complete log of in- 
ternational broadcast stations, this lit- 
tle book is important to all shortwave 
listeners. Divided into geographical 
areas, it shows all the shortwave sta- 
tions of the world and the medium- and 
long-wave stations of Europe, North 
Africa and the Near East. 

Addresses of the broadcasting com- 
panies or administrations are given, as 
well as the names and titles of leading 
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figures in the companies. Frequency, 
wavelength, and power are given, as 
well as permanent schedules and a cer- 
tain amount of program information. 
Musical signatures of the stations 
which use them are also printed. 

The book is put out in two editions— 
Winter and Summer. The edition re- 
viewed was the November-May 1948- 
1949 number, and the publisher stated 
that the next edition would be out early 
in May, 1949. 


MOST - OFTEN - NEEDED 1949 RADIO DIA- 
GRAMS AND SERVICING INFORMATION, 
compiled by M. N. Beitman. Published by Su- 
preme Publications, Chicago. 64% x 11 inches, 160 
pages. Price $2.50. 


This manual is prepared in the same 
familiar style as the others in the Most- 
Often-Needed series. It contains sche- 
matic diagrams of approximately 390 
different receiver models made by some 
39 manufacturers. Alignment data, volt- 
age and resistance charts, and dial- 
stringing diagrams are included with 
the diagrams of many of the models.— 
R.F.S. 


PATENT LAW, by Chester H. Biesterfeld. Pub- 
lished by John Wiley & Sons, Inc., New York. 
6 x 914 inches, 267 pages. Price $4.00. 


Almost every American, it has been 
said, pictures himself at one time or 
another as an inventor. Certainly this 
is doubly true for electronic engineers, 
technicians, and experimenters. This 
book is a source of information for the 
inventor, giving him the wherewithal to 
make a shrewd and informed judgment 
as to the patentability of his invention 
and the procedures he should follow. 

Many factors must be considered in 
determining whether an invention has 
really been made—novelty, priority, 
originality, possible breadth of claims. 
And after an application is in, inter- 
ferences, licensing, and many other 
problems plague the inventor. After the 
patent is issued he must deal with such 
matters as infringements, assignments, 
and all kinds of litigation. 

Mr. Biesterfeld has covered all these 
subjects in detail and understandably. 
Recognizing that many facets of patent 
law are matters of interpretation and 
judgment rather than strict rule, he 
has cited and commented upon a large 
number of actual cases, though without 
the dryness common to legal works.— 
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GREYLOCK 
RADIO TUBE BARGAINS! 


GT, Glass and Miniature Types 


1R5 384 6SA7GT 12SJ7GT 
1S5 3V4 6SJ7GT 12SK7 \3414¢ 
1T4 6AT6 6SK7GT 12SQ7 h 

1U4. 6BA6 6SQ7GT 25Z6GT each in 
304 6BE6 12SA7 25L6GT 100 lots 


SPECIAL OFFER! All above types may be pur- 
chased in lots of 100 assorted. Also available 
in smaller quantities at 39¢ each. 


6AK5 
6BG6G ........ 69¢ 
ep hd } AQ? ... 1B3-8016 ...... 89¢ 
2E24...... $1.89 
All tubes in tnaiyidual cartons 
TERMS: Net C.0.D., F.0.B. NYC. MINIMUM 


ORDER $5.00. 
Write for Bargain Catalog C-7 
Greylock Electronics Supply Co. 
30 Church Street New York 7, N. Y. 
PRAIRRAIIPIPI IAI III III IIS 


Earn the big pay 
of an expert 
tadioman 


This self-study 


BASIC 
RADIO | 
COURSE: 


trains you at home ° 


SLIFiF 


FREE TRIAL! 
EASY TERMS! 


See Coupon below 


WANISS? THI 


the principles of 


ti f 
EXPLAINS tubes, their basic Sireults. asd other es- 
sentials of radio 
PROVIDES ne electrical background you must 
ave 
FILLS IN _ the radio and electrical mathematics you 


need, taking you in easy steps 
simple fractions to logarithms 


from 


@ Let this self-study course prepare you right 
at home for a successful future in the radio 
field. It contains all the information you need . 

radio — electrical —_mathematical—to handle all 
types of radio sets, test equipment and electronic 
devices. Explains everything from time delay cir- 
cuits to the most recent advances in the field . 

mechanical and wire recording sound systems— 
frequency modulation 
—multiunit and mul- 
tielectrode tubes, ete. 


A 3-Way Set! 
Slurzberg and William Os- 


Even as you learn the fun- terheld 
emantals. “of radi a ELECTRICAL ES- 
damentals of radio work ods SENTIALS OF RA- 
you absorb the practical DIO by M. Slurzberg and 
electricity and electrical W. Osterheld 
TRICITY AND RADIO by 
Nelson Cooke and Joseph 
Orleans 
Over 1,000 illustrations! 
1953 pages! 
29 appendixes! 


eA: ae, a 


McGraw-Hill Book Co., 330 W 42 St., NYC 18 


Send me your 3-volume BASIC RADIO COURSE 
for 10 days’ examination on approval. in 10 days 
I will send $4.95 and $3.00 a month until I have 
paid $13.95, or return the books, 


—eGV—rnno3orswsaeaeneaaeeeeeeeeeeeeesesee 


This basic course in- 


cludes... 
1 ESSENTIALS OF 
"= RADIO by Morris 


And as 
you go along the set fills 
in the mathematies you 
must know... gives you 
the essentials of algebra, 


geometry, trigonometry. 


Name 
AGGTONN % 2. sae gains ete os wa ee 
City ‘ sam aime ke. tbiw iw 0 SI ae 


Company 


Position -RC-7-49 
300ks sent on approval in U. S. and Canada only. ‘- 
rr tt tt te | 


EASY TO LEARN CODE 


It is easy to learn or increase speed 
with an Instructograph Code Teacher. 
AtYords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Avail- 
able tapes from beginner’s alphabet 
to typical messages on all subjects. : 
Speed range 5 to 40 WPM. Always Gi 

ready—no QRM. : 


ENDORSED BY THOUSANDS! © 


The Instructograph Code Teacher 
jiievally takes the place of an oper- 
ator-instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful ors have 
acguired the code’’ with the Lnwtmictdera pn’ ‘System. 
Write today for convenrent rental and 


purchsse plans. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dent. RC, Chicago 40, III. 


ATTENTION Amateurs- 
Experimenters-Inventors 


Cut your cost on radio supplies and equipment 
in half. Clip coupon today. 


Hundreds of “hard to get’ war surplus 
items along with the best in standard brand 
equipment—all at great savings to you. Let 
us know your particular requirements. IM- 
MEDIATE DELIVERY. 


PLEASE PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 


NIAGARA RADIO SUPPLY CORP. 


160 Greenwich St., New York City 6, N. Y. 


B2 


Whether you require large quantities of relays for 
production runs or single units for laboratory or 
amateur work, Wells can make immediate delivery 
and save you a substantial part of the cost. 


RELAYS 


FOR EVERY PURPOSE 
Over a Million in Stock! 


Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 


Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 


The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 


STANDARD DC TELEPHONE RELAYS types not shown. _—— 
Stock Operating Coil Net yP ab ai. 

No. Voltage Resistance Contacts Manufacturer Each 
ae aN poke eer (NO) Ne Be en 3 ahs 

- 4V 00. uto, Elec. : Z =| 
R-103 24 DUAL-1000 3PST (NO) Auto. Elec. 1.35 CUTLER HAMMER i E 
R-105 24V 600. 3PST (NO) Clare 1.20 HEAVY DUTY CONTACTORS Z 5 
a ce CO i= 

: 1 50 PDT-SP uardian > 3 = 
R153 12V 200. SPDT-SPST (NO) Stromberg 1.28 SENSITIVE Silman ae) Gol emo er 
Rigs bv 100: SPST (ANOANC) hae Elec 115 DC RELAYS oe orgs Rees Se anon Hy ie cred 
R-158 6 10 = 0 : : 
Ried BV 20 DPST (NO) Sra i109 R-179 6V DC 6.5 SPST (NO) 50A. 6041H83A 3.00 
R-160 6V 12 3PDT-3PST (NO) Auto. Elec. 1.05 R-180 12V DC 25 SPST (NO) 50A. 604H308 3.25 
R-161 6V 10 3PST(2NC-INO) Auto Elec 90 R-181 24V DC 65 SPST (NO) 100A. 6041H8B 3.85 
R-121 150V 5000 2PST(NO)SPDT Clare 1.65 | Stock Operating Coil Net | H-232 24V 55 SPST (NO) 50A. MetalCased 3.25 
R-123 150V 6300 SPST (NO) Clare 1.75 | No. Voltage Resistance Contacts Manufacturer Each |H-233  6V 15 SPST (NO) 50A. MetalCased 3.15 
R-602 150V 6500 3PST (NO) Clare 1.75 | R-218 4-6V 00 SPDT Kurman 220C $1.95 | H-235 24V 70. SPST (NO) 100A. Type B6 3.85 
R-515 24V 750 SPST (NO) Clare 1.25 | R-220 75V 5000 SPDT Allied Cont. 1.20 
R-517.  12V 250 DPST (NO) Clare 1.20 | R-221 18-24V 5000 SPST (NO) Allied Cont. 1.15 DIRECT CURRENT AIRCRAFT CONTACTORS 
R-519 250V 14000. SPDT Auto. Elec. 1.95 | R-174 250V 5000 DPST (NO) G.M, 85: Stock » Operating Coil Net 
R-520 250V 14000 DPDT R.B.M. 2.10 |R-175 350V 11000 DPDT-DPST (NO) G.M. AES Vasc. Resistance Contacts Maiiufactererm Each 
HE HY lee BEB! sero Sittin LSE Yar aoe din a 

- = tromberg i -177 24 i z F 
R168 24V_ DUAL-200 PST (NO) Auto.Elec. 1-20 |R-600 8-12V 5000 SPOT ae a unn-KS 2.10 R-183 24V 60 SPST (NO) 50 A. Ai 2.75 

Pao 250350V 40000 DPST (NO) Auto. Elec. 95 | R-507 24-4 1000 vardian 15 | p-ig4a 2aVv 50 SPST (NO) 100A. General Elec. 2.95 
H-241  48V 650 SPDT-SPST (NO) Clare 1.25 R-185 24V 100 SPST (NO)50A. Leach5055ECR 2.75 

TYPE 18 DC TELEPHONE RELAYS R-186 24V 132 SPST (NO)50A. Leach 7220-3-243.50 

Stock Operating Coil Net TYPE BO DC RELAYS R-187 24V 100 SPST (NO)50A. Allen Bradley 2.95 
No Voltage Resistance Contacts Manufacturer Each | stock Operating Coil Net gy) ae 200 Sr oniNG 75 ‘ Allied Cont. nae 
R-109  24-48V 4000. SPDT Auto. Elec. 1.50 | No. Voltage Resistance ee Manufacturer Each | 4-234 1 49 SPST (NO)30A.  — 1.65 
R-110 24-32V 3500 SPDT Auto. Elec 1.50 | R-169 24V 250 T (NO) Allied Cont. $1.95 
R-11Z 90-120V 6500 SPST (NC) Auto. Elec. 1.75 | R-171 24V 230 a8 Oo Allied Cont. 2.15 ANTENNA CHANGEOVER RELAYS 
R-114 24V 500 4PST (NO) Auto. Elec 1.30 | R-172 5-8V 30 DPDT-SPST (NO) Allied Cont. 1.70 | Stock Operating Coil Net 
R-603 24V 400 DPST (NO) Auto. Elec L25 |R-173 2-6V 5 SPST (NO) Allied Cont. 125] No. Voltage Resistance Contacts Manufacturer Each 

: g 
H-238 24V 150 DPDT-SPST (NC) R.B.M 1.25 |R-529 24-48V 1000 DPDT Allied Cont. 2.50} R-192 6-12V DC 44 2PDT 10 AMP Allied-NB5 $1.35 
H-239 24V 180 DPST (NO) Auto Elec = 1.25 R-231 12VDC 100. DPDT 6 AMP G.E. 1.95 
R-256 24-32V DC - eet (NC) ein ee 
K uardian 
Stock Operating LB ie Be Re Net R-501 110 AC 4 DPDT (1KW) G. Z ¥ A5 
No Voltage Resistance Day wn Mee ee iota ein o2y BCE, 200 pads pe Ee 
R-204 12V 5 (NO) Allied Cont. ll 
: COMBINATION PUSH BUTTON AND 
R-205 24V 260 DP Allied Cont 1.25 
R-224 12V 75 SPST (NO) Allied Cont 1.15 : REMOTE RELAY 
Anke, H-237 27V 230 DPDT Allied Cont 1.25 | Stock Operating Coil Net 
SEALED DC TELEPHONE RELAYS No Voltage Resistance Contacts Manufacturer Each 
Stock Operating Coil Net H-244 12-24V DC Dual-60 SPDT CR2791-R106C8 $1.65 
No Voltage Resistance Contacts Manufacturer Each 
R125 24V 300. PDT Clare eee penne ee eee a ADJUSTABLE TIME DELAY RELAY 
fas 24 0 . . 
R-504 24-70V 2800 SPDT GE-C103C25 a No. Voltage Resistance Contacts Manufacturer Each me Nee pei aie siahacteren Bee. 
V TYPE DC TELEPHONE RELAYS Be ee ee eee as, 1c: RAGGA SPST (NO) or -R W.C 
Sl t R-244 75VAC 265 SPST (NO)20A Leach 1327 1.75 . Cramer 
Stock Operating Coil Net 1R 206 24VDC 150 5PDT-3 AMP P&B-KL 1.20 (NC) 10 AMPS 1-120 Sec $8.95 

No Voltage Resistance er bale Each | R-207. 24V DC 210 4PDT-3 AMP. P&B-KL 1.10 
R-164 24-32V 1000 T (NO) we 1.20 | R-219 50V DC 1500 DPST (NO) 15A P&B-SP 1.25 DC MECHANICAL ACTION RELAYS 
R-512  24-48V 3500 DPDT WE. 1.30 |R-217 115AC 600 SPDT-10 AMP St. Dunn. 1XAX2.25 | stock Operating Coil Net 
R-513 12-24V 300 DPDT-DPST (NC) WE 1.20 | R-525 24V DC 200 DPDT-10 AMP Guard 34464 1.25 | no Voltage Resistance Contacts Manufacturer Each 
R-514  4-6V 60 SPDT WE 1.05 | R-508 110 AC 600 SPDT-6 AMP Guasd 37189 i R-245 12V 25 4” Lever G.M $0.95 
®R-526 GV 35 DPDT-SPST (INC- R-506 24VDC 300 DPST (NO) 6A R527 6-12V 200 2” Lever ae 95 

1NO) W. E. 1.05 an Clea 200 Ce ae Guard Dyer 108 ‘ . 
34 : 200 SPST (NO) 30A. t. Dunn-B2A 1.25 
Pe jira eae ara FELERHONREELAYS net |H-608 ISAC — SPST (NO) 20A. St. Dunn-1HXX2.25 BEETS PS RELAY, 

No: Voltage Resistance Contacts Manufacturer Each R303 rev De 180 SPST (NO) 40A Sone 138 re Nae pecktante Contacts Manufacturer Each 
Re ea ee Dee CG} pate 0.95 'H-230 12-24VDC _ 80. DPST (NO) 10A, 120 [R511 24V DE 200 MICRO-SW Clare $2.45 
R605 2aV = 3PST (NO Fare eles “95 | H-231 24V 230. DPST (NO) 5A. R.B.M 1.15 SPST (NO) 

R-606 24V - DPST (1NO-1NC) Auto. Elec. -95 
R-607 24V = SPST (NO) Auto.Elec. 95 DC CURRENT REGULATOR 
DC-TYPE 76 ROTARY RELAYS Stock Operating A Coil ‘ ; uel 
Stock Operating Coil Net |_No. Voltage esistance Contacts Manufacturer Each 
No. Voltage Resistance Contacts Manufacturer Each |R-509 6-12V DC 40 SPST (NC) E. $0.85 
R-197 9-16V 70 DPDT Price Bros, $1.65 
DIRECT CURRENT R-198 9-16V 125 ann (3NO) LATCH AND RESET RELAY 
MIDGET RELAYS NC) SPDT Price Bros. 1.65 | stock Operating Coil Net 
R-199 24-32V 250 SPDT-DPST (NC) Price Bros. 1.65|"No —_—Voltage Resistance Contacts Manufacturer Each 
R-200 24-32V 275 3PDT-SPST (NC) Price Bros. 1.65 |R.599 12V DC 10 DPDT-10 AMP St. Dunn- 
Stock Operatin Coil Net |R-201 24-32V 250 DPST (NO) SPDT a CX-3190B 2.85 
p g i e NC) DPDT - 190 $2. 

No. Voltage Resistance Contacts Manufacturer Each (NC) DP Price Bros. 1.65 
R-132 24V 300 DPDT Clare $1.20 R-601 9-14V 60. 3PST (NO) Price Bros. 1.65 DC-ROTARY STEP RELAY 
nee aM oe ye eae oe Stock Operating Coil Net 
R-135 24V raed eet (NC) cee Be No. Voltage Resistance Contacts Manufacturer Each 
R-137 24V 300 SPDT Clare 1.15 R-621  6-12V 30 3 POL wee we 
R-138 24V 300 4PST (NO) Clare 115 23 POSITION WE. $10.99 
R-139 24V 200 4PDT Clare 1.15 
: a Ane Zao ce R.B.M. 1.15 DIRECT CURRENT DC-RACHET RELAY 

80 P ) R.B.M. 1.15 KEYING RELAYS Stock Operating Coil Net 
oe AK bs SPST (NO) ae Cont, eh No. Voltage Resistance Contacts fe pop ag Fat 
R144 24V 250 SPST (NO) Allied Cont. 115 |Stock Operating Coil , Net R-230 5-8V 2 SPDT-DPST (NO) Guardian $2.15 
R145 24V 300 DPST (NO) Allied Cont. 1.15 | _No. Voltage Resistance Contacts Manufacturer Each 
R-146 12V 126 DPST (1NO) (1NC) Clare 1.10 |R-190 12V 65 DPDT 10 AMP Tyhentne a Si 

147 9-14V 75 SPDT Guardi 1.05 ype re 15 ° . 

R148 12V 100 DPDT-SPST (NC) Price Bros, 1.10 | R-191 28V 125 DPDT10AMP = Guardian "1.20 Special Sample Engineering Offer 
R-149 6-8V 45 SPST (NC) Clare 1.00 |R-192 12V 44 3PDT 10 AMP Allied Cont, A I isted f h ) 
R-150 6V 30 SPST (NO) E-Z Elec 95 Type NB5 1.35 ny ten relays listed (one of each type 
Pr ve leaky SPST (NO) RBM. Soup R82, “Sey 1 SPST Noy” Fe o07 5 |] With the exception of Stock Nos. R-621 
fs are 1.90 i 
fk 222 12V 100 DPST (NO) P&B g5 | R-194 24V 265 DPST ( (NO) 10 AMP Loc and R-246—only $10.00. 
Hoa eM ao aebr sae 120 )R-195 6V 32 DPDT 3 AMP eeteu Vie 
43 24-32V 00 4PDT .B.M A e -E.UO, : 
E ce R-196 12V 50 Shera a 
uardian 1.15 
R242 24V 170 SPDT 2 AMP Leae ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR 
Type " 253DEW1.25 LOCAL PARTS JOBBER 
H-236 5-8V 18.5 SPDT 10 AMP Leach-BFM 1.05 


LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 


Manufacturers: Write For Quantity Prices. 


Distributors: Write For The New Wells 


Jobber Manual. 


PRINTED IN THE U, S. A. BY THE 


CUNEO PRESS, INC. 
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FOR TODAY AND THE FUTURE 


1. Complete frequency coverage. 

. Variable, self-contained markers. 

. Crystal markers, any frequency, modulated or 
unmodulated. 

. Outstandingly stable. 

. High output. 

. Excellent attenuation. 


. Enables you to align any TV receiver independ- 
ent of any local station. This generator is com- 
plete, and will remain up-to-date for a long 
time to come. 


WN 
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© dhnerator 
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mp SELF-CONTAINED 
=) MARKERS 


mikes yous 
7 TV SERVICING 
“RAPID 


ACCURATE 
PROFITABLE 
| oe eeeedn0e2eo00080008080 
WITH THE HICKOK MODEL 610 
Jou CON 
Align I.F. 
Align R.F. 


Align Oscillators 
Align Traps 


Insert Markers (3 types) 
Oscillator, Absorption, 
Crystal 


Cover all TV channels 


SOSA 


Thousands of the HICKOK Model 610 have been 
in use by leading technicians for over a year. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 10531 Dupont Avenue — CLEVELAND 8, OHIO 


Xs 


NEW TV SWEEP 


GENERATOR-MARKER “~~ 


PENI BABS 


REREAS, 


| 


The new Triplett TV-FM Sweep Generator-Marker, with two built-in 
Markers and large mirrored dial, was “Tailored For Television” with YOU 
in mind!.The two Markers can be used simultaneously . . . gives you the 
facilities for faster identification of bandpass of curves without constant 
tuning of Marker. Marker has both pip and absorption dip control. 

The large Marker dial is mirrored for easy reading and greater reset 
accuracy. Straight line frequency tuning condensers used to provide 
linear scale markings. 

No gaps in frequency . . . continuously variable Sweep width control. 
Audio output for quick check on video and sound amplifiers. 
Expertly-engineered shielding . . . all critical circuits enclosed. 
Copper plated steel construction. : 

Contained in attractive black suede finish steel case, size 15-11/32” x 
11-1/32” x 84”... leather handle . . . copper-plated feet for grounding 
when working on metal work bench top . . . panel is black, white and 
red etched on aluminum. 


For Detailed Information 
.See your Radio Parts Distributor or write... 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY ° BLUFFTON, OHIO, U.S.A. 


In Canada: Triplet Instruments of Canada, Georgetown, Ontario 


Prices slightly higher west of Rockies 


4 
Sp BES arrcLES, 
Stures Recon 


a 


Model 3434 


Suggested USA Dealer Net (crystals not supplied) 


TECH DATA 


Frequency Coverage: 


CRYSTAL FREQUENCIES 


To 20 MC on Funda- 
mentals. Harmonics up 
(Crystals 


SWEEP CENTER FREQUENCY 
Range I— 0-60 MC 
Range 2— 60-120 MC 
Range 3—120-240 MC 


SWEEP WIDTH: 
0-12 MC (Continuously 
Variable) 


MARKER FREQUENCY 
19.5 to 40 MC (funda- 
mental). 39 MC to 240 
MC (harmonic) 


to 216 MC. 
Not Furnished) 
MODULATION 

400 Cycle on both Crys- 
tal and Marker Fre- 
quencies 

AUDIO: 

400 cycles 


Above also furnished in separate units ... . Sweep 
Generator . . . Variable Marker . . . Crystal Marker. 


